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These are the oil companies 


which mix and sell 


ETHYL GASOLINE 


— the motor fuel that knocks out that “knock’’ 
and gives high compression performance 


American Oil Company 
American Ethy 


Anglo-American Oil Co., Ltd. 


Pratt’s Ethyl Petrol 

Ashland Refining Compan 
Red Pepper Better Ethy. 

Associated Oil Company 
Associated Ethyl 

Atlantic Refining Company 
Atlantic Ethyl 

Beacon Oil Company 
Colonial Ethyl 

Continental Oil Company 
Conoco Ethyl 

Crystal Oil Refining Corp. 
Crystal Ethyl 

Empire Oil Works 
Empire Ethyl 

Humble Oil & Refining Co. 
Humble Ethyl 

Imperial Oil, Limited 
Imperial Ethyl 

Johnson Oil Refining Co. 
Johnson Ethyl 

Kendall Refining Company 
Kendall Ethyl 

Liberty Oil Company, Ltd. 
Liberty Pep Ethy 


Louisiana Oil Refining Corp. 


Loreco Ethyl 

Mexican Petroleum Corp. 
Pan-Am Ethyl 

A. D. Miller Sons’ Company 
Miller’s Ethyl 


Pan American Petroleum Co. 


Pan-Am Ethyl 


Pennsylvania Refining Co. 
Penreco Ethyl 

Pennzoil Compan 
Pennzoil Ethy. 

Refiners Oil Company 
Refiners Ethy 

Root Refineries, Inc. 
Red Chief Ethyl 

Solar Refining Company 
Solar Ethyl 

Spears & Riddle Company 
Fleet Wing Ethyl 

Standard Oil Co. (Indiana) 
Red Crown Ethyl 

Standard Oil Co. (Kentucky 
Crown Ethyl 

Standard Oil Co. of Louisiana 
Standard Ethyl 

Standard Oil Co. (Nebraska 
Red Crown Ethyl 

Standard Oil Co. (New Jersey 
Standard Ethyl 

Standard Oil Co. (Ohio) 
Red Crown Ethyl 

Sterling Oil Company 
Sterling Ethy 

Texas Pacific Coal & Oil Co. 
T.-P. Ethyl 

Tide Water Oil Company 
Tydol Ethyl 

Union Oil Co. of California 
Union Ethyl 

Walburn Petroleum Co., Inc. 
Walburn Ethyl 

Waverly Oil Works Company 
Waverly Ethyl 


In addition there are hundreds of resellers 


ETHYL is in good company 


Wray are these companies mixing ETHYL with 
their already good gasolines? To enable you as a 
cat Owner to get maximum efficiency from what- 
ever car you may be driving. 


ETHYL GASOLINE CORPORATION 


25 Broadway, New York City 


56 Church Street, Toronto, Ont., Can. 
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A Spirit of Fair Dealing 
Controls the Used Car Department 


The Cadillac-La Salle dealer is more than | 
customarily careful, in selling used cars, to see - 
that the buyer’s satisfaction is secure. 


Why? 


Because a spirit of fair dealing—the spirit 
which has been typical of the Cadillac-La Salle 
business for more than a quarter-century — 
controls the used car department as well as the 
new car and service departments. 


Sa 





Fair dealing assures success. 


First, —it builds that good will, trust, and friend- 
liness which may, some day, make the used car 
customer into a new Cadillac or La Salle owner. 





Second, -- it brings the used car customer back 
when he is ready to buy again. 


Third, —it inspires many customers to recome 
mend the Cadillac-La Salle dealer to his friends 


who want good used cars. 


CADILLAC MOTOR CAR COMPANY | 


Division of General Motors 
Detroit . . . Michigan 











° CADILLAC MOTOR CAR COMPANY M—8-. 

What is a Good Used Car? DETROIT, MICHIGAN " ” 
How cana ton make sure of 100 cents’ 
worth of used car for his dollar? 
What 5H a good used car provide? 


Since it does not obligate me, I should like . co ies of 
your booklet of facts,““What A Good UsedCarCan Give You.” 





you will find rolsable used car facts in Is di o.006dietdsdncemeensembeehabacngedodenes seesan 
the booklet, “What a Good Used Car Can 

Give You.” Acopy free, without obli Add 

tion, on request — or your Cadillac-La Salle TOES. eee eee er eeseese ser eesesesesesesesssesese 
dealer will gladly supply you. Use the 

coupon. WN bibccccdeseesenasaddeadeacn ES PG ae eae 


Write for this booklet 
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q [ Television, or seeing by radio, is coming, they 

say. You ‘will sit in your study and see on a 
screen the moving march of distant events. Far- 
away friends will smile at you as if you and they 
were face to face. But when? You'll know the 
truth about television when you read how far 
today’s experiments have really progressed to- 
ward practical success. 


qj What is sulphur good for? “To burn,” you 
might reply, and so it is. But did you know 
that not long ago a chemist discovered that it can 
also be used for making a variety of things rang- 
ing from toilet articles to radio loudspeakers? And 
that is but one example of the amazing new uses 
that have been found for chemical elements. A 
fascinating article will tell how many such new 
uses have been found for long familiar elements 
and enriched their discoverers; and of the rewards 
that await future discoverers. 


qj Do you know how to have your picture taken? 

It sounds simple—but there is more to it than 
you think. An absorbing article next month re- 
veals the secrets of getting a good likeness, and 
the interesting foibles of great men who have sat 
before the camera. 


q A man peers through a microscope and sees 
swarming creatures so tiny that thousands of 
them could cavort on a needle’s point. “How 
mighty am I,” he observes, “compared with 
these!” Another man sits at the eyepiece of a 
giant telescope, his eyes boring into the immensity 
of space and its vast systems of churning worlds. 
“After all,” he reflects, “how insignificant is man 
amid such grandeur!” Which is right? A college 
professor tells, next month, where man really 
stands in relation to the universe—whether he is 


a giant or a pygmy. 


AND important articles that will keep you abreast of latest thrilling 
advances in aviation and engineering—special new home 
workshop, radio, and automobile features 





















































Announcing a 
Dividend 
Increase 


to Shareholders of 
FINANCIAL INVESTING 
CO. of New York, Ltd. 


You have learned through previous advertise- 
ments in Popular Science Monthly how investors 
made $1,345 profit in three years on $1,550 in- 
vested in shares of Financial Investing Co. of 
New York, Ltd. You read about Tom Dobbs, 
who made 27% annually by investing $825, and 
Jim Cary, who got an interest in over 200 of the 
world’s best securities when he invested $1,000. 

You have been told how big profits are made 
On conservative investments, and how you can 
share in these profits with an investment of $100, 
$500, $1,000 or any larger sum. This month we 
announce a dividend increase. 


This: Investment Trust 
Pays 16% Dividends 


On July 2, 1928, Financial Investing Co. of New 
York, Led., paid its 13th consecutive quarterly 
dividend, imcreasing the annual rate from 12% to 
16%. During the past three years, in addition to 
regular dividends, six consecutive semi-annual 
extra dividends have been paid. Payments on the 
$10 par value shares have been as follows: 


Year Ended Regular Extra Total 
eee 10% 2% 12% 
ee 10% 3% 13% 
April 1,1928........ 12% 2% 14% 
July 2, 1928.(3 mos.) 4%(ann.ratel6%) 

Advancing Prices 


The increasingly substantial size and regularity 
of these dividend payments has caused the price 
of the shares to advance. The $10 par value shares 
were first offered in January, 1925, at $15; prices 
prevailing at intervals since that time have been 
as follows: February, 1926—$18.50; February, 
1927—$20; February, 1928—$26.25; June, 1928— 
$28.25. (Current price quoted on request.) 

The resources of Financial Investing Co. of 
New York, Ltd., considerably in excess of 
$5,000,000, are invested in over 200 high grade 
bonds and stocks. 

Whether you invest a small or a large sum in 
Financial Investing Co. stock, you own your 
he rata share of all its assets. You receive your 

Il share of profits distributed. You gain a 
degree of safety that is entirely beyond your 
reach as an individual. 


Learn How to Make 
Big Profits Conservatively 


It is all explained in our booklet, ‘“The Invest- 
ment Trust—from the Investor’s Viewpoint,”’ 
and our circular, ‘“The Common-Sense Test of 
Investment Trusts."” Mail the coupon and profit 
by reading this free literature. 


UNITED STATES FISCAL 
CORPORATION 


Managers of 
Financial Investing Co. of New York, Ltd. 


ae 





BEBUEEEEES SERERERED 
United States Fiscal Corporation 2 
50 Broadway, New York = 
m Please send me, immediately, your free & 
= booklet that tells how I can invest for 
& financial independence. 5 
2 
a a : 
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ee a ae ia ed oe : 
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Mrs. Chatsworth Increases the 


Value of Public Utility Shares 


By Wauuace Ames, Financial Editor 


- AT day is this?” casually in- 
quired Mrs. Chatsworth, as her 
husband picked up the paper to 

look over the radio programs for the 

evening. 

“It’s Wednesday, the 20th,” replied 
Mr. Chatsworth, glancing at the news- 
paper date line for confirmation. 

“That’s what I thought,’ remarked 
his wife in a tone that aroused Mr. Chats- 
worth’s curiosity. 

“‘What’s in the back of your little old 
beano, that makes you ask me the date 
when you know what it is?” 

“Nothing much, but there’s something 
out in the kitchen you ought to look at.” 

Before tuning in for the Cities Service 
Hour, Mr. Chats- 


has sold our chief engineer on adding 
quite a bit of electric equipment in our 
finishing department.” 

* * * 

This simple bit of domestic conversa- 
tion we reproduce because it illustrates a 
vast movement that is going on through- 
out the public utility industry, a move- 
ment especially significant to the investor. 

On September 4, 1882, the first power 
and light central station began business 
with just 59 customers. It was hard going 
at the outset. Some of the early custom- 
ers were given free service for a few 
months as the only way to break down 
their skepticism. But once the idea took 
hold and people began to realize its con- 
venience the num- 











worth made an ex- 
cursion into the 
kitchen to see what 
his wife was going to 


A Service for 


ber of commercial, 
industrial and do- 
mestic customers of 
light and power 


spring on him this r companies grew by 
time. There before Reade S leaps and bounds. 

him stood a big, ‘THis Financial Department is By 1922, only 
white electric refrig- to help readers in the estab- forty years after the 


erator. 

“So that’s where 
that fancy frozen 
dessert we had to- 
night came from,” 
ejaculated Chats- 
worth. “Where did 
you acquire this new 
piece of efficiency?” 

“T got it from the 
electric light com- 
pany. Arranged to 
have it delivered to- 
day—the twentieth 
of June—to cele- 
brateoureighthwed- 
ding anniversary.” 

“So it is. So it 
is,” said Mr. Chats- 


lishment of proper financial pro- 
— at the beginning of their 
usiness Careers; it assists those 
who have accumulated money in 
the proper investment of it. 
The Editor of this Department 
is an authority on investment 
matters. He is ready to aid 
in personal investment problems. 
Advice will be gladly given re- 


a ap the proper investment of 


unds and proper plans of saving. 

Address your inquiries to 
Wallace Ames, Financial Editor, 
POPULAR SCIENCE MONTHLY, 
250 Fourth Avenue, New York. 
While investments obviously 
cannot be guaranteed by the 
Publisher, every effort will be 
made to insure that only ad- 
vertisements of absolutely re- 
liable companies are accepted. 


first central station 
wasestablished,over 
forty-threemillionof 
our population were 
living in electrically 
wired homes; over 
two million commer- 
cial establishments 
and nearly half a 
million _ industrial 
plants were public 
utility customers. 
(Today these figures 
are much higher.) 
This rapid growth 
gave the utilities 
something else to 
worry over. It 
looked as though 





worth, as it filtered 














the saturation point 











through his forget- 


was near at hand. 








ful mind why his 

wife had inquired so pointedly as to the 
date. And he seemed so pleased with the 
new acquisition that Mrs. Chatsworth im- 
mediately forgave him for his forgetfulness. 


“FUT what put the idea into your 
head?” asked Mr. Chatsworth, 

after he had opened all the doors and in- 

spected the refrigerator critically. 

“When I was paying last month’s light 
bill they were demonstrating it in the 
Company’s show room. One of the sales- 
men nailed me, and I guess it wasn’t hard 
to get me to sign on the dotted line. It'll 
be such a comfort, and so easy to pay for. 
I arranged to have $20 a month charged 
on our light bill.” 

“The electric light company is certainly 
on the job these days,” observed Mr. 
Chatsworth. “One of their men has been 
calling at our plant quite a lot lately. He 


They were gravely 
concerned over their ability to keep up 
the pace of growth and development. 


1926 Electrical World conducted a 
thorough survey of the light and power 
situation. This study dealt with the pres- 
ent status of electrification and deter- 
mined the full possibilities of developing 
additional business among customers then 
existing. The results, when carefully tab- 
ulated, analyzed and cross-checked, 
showed that the market then available 
was only one-tenth developed. That is to 
say, without adding a new customer, but 
simply selling present customers the idea 
of complete electrification and full use of 
electric service, there was a potential 
volume nine times as great as the amount 
of business already being done. 
The whole subject was the leading top- 
ic of discussion at (Continued on page 5) 
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ER LARGER 
SMANING || INVESTMENT 
CAPACITY RETURNS s 


a> tap 


& 
VERY thoughtful husband and 
father should plan for that time 
when hisinvestments will be needed 
to supplement his earnings. 
As men grow older, their earning ca- 
pacity diminishes—but not so with 
Guaranteed First Mortgage Bonds. 
Their earnings are uniformly main- 
tained, insuring the holder a happy, 
Of, care free period of leisurein later life. 
ED 





You need only a few dollars to 
start on the road to a safe and 
CR EREPR certain investment goal. Let us 
aeeeeese § help you work outa plan. Mail 
coupon today for free booklet. 


UNITED STATES 
MORTGAGE BOND 
COMPANY 
Howard C. Wade, President 
365 U. S. Mortgage Building 
Detroit, Mich. 
Resources more than $20,000,000 
In Canada: United Bond Co., Ltd., 
Toronto and Windsor, Ont. 








MAIL THIS COUPON TODAY! 
UNITED STATES MORTGAGE BOND CO., 
365 U. S. Mortgage Bldg., Detroit, Mich. 
Please mail copy of your booklet “Plant an Acorn”. 
Name 
Address 


City State ao 





























Free Booklets 
to help Investors 


The desire of investors to be- 
come more _ thoroughly ac- 
quainted with the advantages 
of First Mortgage Real Estate 
Bonds prompts us to offer the 
following booklets: 


Your Money—Its Safe Investment 
How First Mortgage Bonds keep your 
money safe. Explaining our method of 
doing business. 


A Brief History of 
Guaranteed Bonds 
Clearly describing the development and 
value of First Mortgage Real Estate 
Bonds as an investment. 


The House Behind the Bonds 
To rong you judge the character of our 
Issues by describing our personnel and 
method of securing offerings. 


Fidelity Bonds are First Mortgages 
Establishing the investment position of 
First Mortgage Real Estate Bonds. 


Fidelity Service 
and the Morning Mail 
Letters from people in all walks of life 
yes of their experiences with Fidelity 
nds. 


We will be glad to send at once any 
booklet included in the above list. Write to 


I BOND * MORTGAGE ry 


J.U.MENTEER .Previgent ex, INCORPORATED 193 - 
660 Chemical Bldg., St. Louis 
1188 New York Life Bldg., Chicago 
378 Colorado Nat’l Bank Bldg., Denver 
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Mrs.Chatsworth Increases the 


Value of Public Utility Shares 


(Continued from page 4) 


the 1926 Convention of the National Elec- 
tric Light Association. The key to the 
situation was shown to be the relation of 
rate to volume. It was found that a lower 
kw. rate was essential to induce a more 
complete use of electrical service. On the 
other hand the study revealed that the 
larger volume would permit the lower 
rate at a profit. 

In 1926 domestic customers were con- 
suming an average of 365 kw.-hr. per 
year. The average rate was 7.64c and 
the average annual bill $27.89. A well- 
applianced home, using an electric range, 
refrigerator, water heater, vacuum clean- 
er, washer, etc., could use between 4,000 
and 6,000 kw.-hr. annually. At an aver- 
age rate of 3.52c (as compared to 7.64c) 
the average annual household bill would 
be $202.88 (as compared to $27.89.) 

The study not only delved into the pos- 
sibilities of building domestic business, 
but also covered rural service, commer- 
cial lighting, industrial power, industrial 
heating, commercial cooking, railroads, 
railways and miscellaneous fields. The 
entire survey brought to light these facts: 

If possibilities were fully realized, the 
yearly sale of electric energy would in- 
crease from 47,997,000,000 kw.-hr. to 
299,400,000,000 kw.-hr. Calculated on 
the basis of the reduced rate, combined 
gross income of all central stations would 
increase from $1,470,000,000 annually to 
$7,211,817,480. 

The generator capacity to handle this 
volume would have to be increased from 
26,830,000 kva. to 62,300,000 kva. This 
would require a capital investment of 
$21,805,000,000 as compared. to the 1926 
figures of $7,500,000,000. 

Doing the larger volume of business the 
average load factor would increase from 
34.2% to 76.8%. The investment per 
kilowatt would increase from $280 to $350 
while the income per kilowatt capacity 
would jump from $54.78 to $115.76. The 
ratio of capital to income would decrease 
from 5.1/1 to 3.1/1. 

If these statistics seem a bit confusing 
they nevertheless establish the truth that 
if utilities sell the idea of complete electri- 
fication, offer the rate necessary to get the 
volume and invest the amount necessary 
to provide the increased service, they 
could keep their plants more continually 
busy, make more money. and turn over 
their capital more frequently. To revert 
again to the average household it would 
spend seven or eight times as much for 
electricity and get fifteen times as much 
service. Even on the higher basis of, say, 
$17 a month, how else could such a mod- 
erate sum purchase so much in comfort 
and convenience? 


HUS it came about that publicutilities 

became selling organizations as a mat- 
ter of administrative policy. Until recent 
years their chief effort had been devoted 
to getting ready to serve. With the major 
portion of the country wired for electric- 
ity the utilities are now exerting every 
effort to sell full (Continued on page 6) 














FIDELITY MEANS KEEPING FAITH 
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INFORMATION COUPON 


Smith Bldg., Washington. D. C. 
285 Madison Ave., New York City 
Branch offices in other Cities 


Gentlemen:—I am interested in Safe 


‘investments only. Send me copy of New 


illustrated book, ‘‘5S Years of Invest- 


a ment Service.” 
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Here is the 
ANSWER 


to questions which 
bother many investors 


How can you tell what gives a 
first mortgage bond absolute 
safety? 


How can you get the highest in-. 


come from your money, consist- 
ent with safety? 
How can you select a safe invest- 
ment house? 
How can you retire in I5 years on 
— present living budget? 

ow can you get double the sav- 
ings bank interest rate or more, 
with all the convenience? 
How can you judge the security 
back of a first mortgage bond? 
What is the history of the first 
mortgage bond in Chicago? 
Why can Cochran & McCluer sell 
first mortgage bonds in every 
state of the Union without sales- 
men? 


All of these questions and many others 
vital to investors are answered in the new 
edition of a famous book, “Behind the 
Scenes Where Bonds Are Made.” Get 
your copy now. We'll gladly send it. No 
salesman will call. 


+ 
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® Cochran & McCluer Co. 

1 46 North Dearborn St. 

7 Chicago, Ill. 

gw Gentlemen: Please send me without 

@ obligation your book, ‘Behind the 

mw Scenes Where Bonds Are Made,’* No 
P=— salesman will call. 


Name 








a 

ro 

* 

@ Address 
a 

a 

s 


rochran & 
M‘Cluer Co. 


Established 1881 
Never a loss to any investor 
46 NORTH DEARBORN STREET 
Chicago 
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THIS 132 PAGE 
> RADIO CATALOG 


Containing 75 

radio hook-ups, 

500 illustrations, 
1000 articles. 

Wholesale Prices 
Build your own with Rasco parts. 
The lowest prices in the country. 


Radio Specialty Co., 96-P Park Place, New York, N.Y. 





Mrs.Chatsworth Increases the 
Value of Public Utility Shares 


(Continued from page 5) 


service to each customer. You now see 
attractive show rooms filled with electrical 
appliances, salesmen from the local light- 
ing company call at your home to sell 
washers, refrigerators, vacuum cleaners, 
etc. Appealing circulars are enclosed with 
your bills. Similarly the industrial and 
commercial fields are being covered. The 
utility today is a selling organization. 

This, then, is one of the many pictures 
of the investment status of public utility 
companies. It shows why they must raise 
money through the sale of bonds and 
shares. It shows how investment in them 
is protected as to both principal and in- 
come. 





To Help You 
Get Ahead 


T= Booklets listed below will -_ every 
family in laying out a financial plan. 
They will be sent on request. 


“The Investment Trust from the In- 
vestor’s Viewpoint,” presents an expla- 
nation of this form of investment in easily 
understood terms, illustrated with some in- 
teresting examples of how the general in- 
vestment trust will help the man with $100 
or more to get ahead. Published for free 
distribution by United States Fiscal Corpo- 
ration, 50 Broadway, New York. Ask them 
for Booklet IT. 


“Ideal Investments” is the designation 
universally accorded Smith First Mortgage 
6%% Bonds which carry attractive tax 
refund features. A history of the House and 
information relative to their bonds and the 
safeguards that surround every issue they 
offer may be obtained by addressing the 
home office of The F. H. Smith Company, 
Smith Building, Washington, D. C. 


The House Behind the Bonds reminds 
the investor of the importance, not only of 
studying the investment, but of checking up 
the banker who offers it. Address: Fidelit 
Bond & Mortgag. Co., 1188 New York Life 
Building, Chicago, Ill. 


How to Retire in Fifteen Years is the 
story of a safe, sure and definite method of 
establishing an estate and building an inde- 
pendent income which will support you the 
rest of your life on the basis-of your present 
living budget. Write for the booklet to 
Cochran & McCluer Company, 46 North 
Dearborn St., Chicago, IIl. 


How to Get the Things You Want 
tells how you can ase insurance as an active 
part of your program for getting ahead 
financially. Phoenix Mutual Life Insurance 
Company, 328 Elm Street, Hartford, Conn., 
will send you this booklet on request. 


The Guaranteed Way to Financial In- 
dependence tells how a definite monthly 
savings plan will bring you financial inde- 
pendence. Write for this booklet to Inves- 
tors Syndicate, too North Seventh Street, 
Minneapolis, Minn. 


The Making of a Good Investment 
tells how 614% can be made on investment 
in First Mortgage Bonds in units of $50, $100, 
$250, $500 and $1000; how the bonds are 
protected and how simple it is to purchase 
them. For a copy of this booklet address 
United States Mortgage Bond Company, 
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On Easy Payments 


Financial ease for your retir- 
ing years can be yours through 
the purchase of Investors Syn- 
dicate Installment Certificates. | 
$1,000, $10,000 and even 
greater amounts can be con- 
veniently acquired in 120 
months by monthly payments 

of $6.30, $63 and up. 


First Mortgage security, 
$20,000,000 in resources and 
the GUARANTEE of a 33- 
year-old institution of known 
integrity safeguard your in- 
vestment. 


| 
$10,000 For Sale 


Call, write or *phone 
for Booklet PS-17 


INVESTORS SYNDICATE 


Established 1894 


100 North Seventh St., 
Minneapolis, Minn. 


New York Office: 17 East 42nd Street 
Offices in Principal Cities 


ADDRESS ......, eeceee Cocccccccces 
THE POWER OF TIME AND MONEY 









An 


antidote for gloom 


Wir a good flashlight in your 
hand you have the better of 
any dark situation. Touch the 
switch on your Eveready and 
a stream of daylight leaps to 
your defense. A perfect helper, 
too, when there’sa tidy mechan- 
ical job to do, and do right. 

The flashlight habit is one 
of those things you can’t over- 
do. Work with an Eveready 
and it will work for you. And 
don’t forget the power-plant 
—the battery. Keep your flash- 
lights perfect in performance 
with those marvels of endur- 
ance, Eveready Batteries. 
They’re simply made of 
LIGHT. They’re jammed, 
crammed full of it. They last 
and Jast and LAST! You’ll be 
paid in service and dependa- 
bility if you always get genu- 
ine Eveready Batteries. 











Limited, Detroit, Michigan. 








250 Fourth Avenue 








How to Work with Tools and Wood 


This book explains in a ciple. straightforward manner all the pro- 
cesses of working with tools and wood. It tak 

of using tools and enables you to spend many interesting and profit- 
able hours in your home workshop. All details are clearly explained. 


es all the mystery out 


ce $1. 
POPULAR SCIENCE MONTHLY 
New York City 
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“Always the Same,” 
Says Pipe-smoker 


of This Tobacco. 


A tobacco that keeps a pipe-smoker con- 
tented for five years apparently has 
something about it of interest to the great 
pipe-smoking fraternity. 

And so it is with pleasure that we 
reproduce a letter from Mr. Beatty of 
South Carolina, who reserved his opinion 
of Edgeworth for five years—and then 


spoke up. 


Charleston, S.C., 
February 10, 1927 
Larus & Bro. Co., 
Richmond, Va. 


Gentlemen: 

I’ve done a lot of pipe smoking. There’s 
hardly a brand or a blend that I haven’t 
tried out at some time or other. 

But speaking of smoking tobacco 
that brings real enjoyment and never 
changes, I want to say that there is 
just one tobacco that gives me real en- 
joyment in my pipe—Edgeworth. 

I have used Edgeworth Ready Rubbed 
and Plug Slice for over five years, in all 
climates and under all conditions, and I 
find it always the same. It is always 
mellow and moist, and its genuine 
flavor lasts. There is no bite or parch 
in Edgeworth, and the quality, whether 
you buy it in small or large quantities, 
is always perfect. 

Thanks to the manufacturers for 
their. wonderful product, and I hope 
that Edgeworth can always be obtain- 
able by the undersigned. 


Guy B. Beatty 


That’s the way Edgeworth is—it seems 
to keep smokers contented, and sooner or 
later they write in to tell about it. 


To those who have 
never tried Edgeworth, 
we make this offer: 









Let us send you 
free samples of Edge- 
worth so that you may 
put it to the pipe test. 
If you like the samples, 
, you'll like Edge- 
af a }] worth wherever 

and whenever 
you buy it, for it 
never changes in 
quality. 


Write your 
name and address 
to Larus & Brother Company, 10 S. 21st 
Street, Richmond, Va. 


Edgeworth is sold in various sizes to 
suit the needs and means of all purchasers. 
Both Edgeworth Plug Slice and Edgeworth 
Ready-Rubbed are packed in small, pocket- 
size packages, in handsome humidors hold- 
ing a pound, and also in several handy in- 
between sizes. 


{* your radio—tune in on WRVA, Richmond, Va. } 


—the Edgeworth Station. Wave length 254.1 
meters. Frequency 1180 kilocycles 
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—a signal with a 
double meaning 


S.O.S.—flashed from out of some sea 
disaster sends its tragic appeal to ‘‘Save 
Our Souls.” 

S.0.S.—in France with Pershing these 
ietters meant a prompt and thorough Serv- 
ice of Supply, backing up the front lines. 

Here in America today the business of 
telephone manufacture and distribution 
too has its S.O.S.—the prompt service of 
supply with which Western Electric backs 
up the nation’s telephone companies. 

The emergencies, when fires, floods and 
storms threaten to cripple telephone serv- 
ice, are a part of the day’s work, and are 
anticipated and provided for—by previous 
planning in building up reserves of equip- 
ment in a nation-wide chain of 33 dis- 
tributing houses. 

And then there is the greater, though 
less spectacular, every-day job of providing 
the sinews of telephone service for the 
nation—a service of supply challenging 
comparison in efficiency and cost. 

Thus as distributors, and also as manu- 
facturers and purchasers for the Bell 
System, Western Electric finds its ad- 

ventures in many fields. All to serve 

you when you raise your 
receiver off the hook! 











Western Eleciric 


Purchasers...Manufacturers... Distributors 


SELL SYSTEM 
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An Organization That Is Ready to Tell You 


What You Want to Know 
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HE things we buydaily, month- 
ly, or yearly are ones which, as a rule, 
we need no outside help in purchasing. 
But when it comes to buying some- 
thing that only has to be bought once 
or twice in a lifetime, there is not 
much in the way of past experience to 
guide us. In such instances it becomes 
necessary to do a little investigating 
if a wise selection is to be made. 

With most of us, this investigation 
process is necessarily limited. We ask 
those of our friends who have had ex- 
perience with equipment of the type, 
question salesmen, and generally try 
to find out what is what. The trouble 
with such an investigation is that it 
seldom goes far enough or is sufficient- 
ly impartial; the experience of friends 
is restricted to comparatively few 
makes and salesmen’s advice is rarely 
unprejudiced. 

f the — you are buying is one 
that will last some time and requires 
a considerable investment, it is worth 
while to look for further guidance. In 
this connection, you will find the ad- 
vice of some of the reliable testing 
os peor now in operation help- 
ful inasmuch as their experience is 
thorough and covers a large number of 
the products in a field. 

hen selecting refrigerators, oil 
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heating equipment, radio apparatus or 
tools, you will find the Popular Science 
Institute of Standards ready with a 
very comprehensive and impartial 
service—a service that is based on data 
which no individual could collect. 

At its disposal the Popular Science 
Institute of Standards has $350,000 
worth of testing equipment in the Sage 
Engineering Laboratories at New York 
University, where the tests are made. 


‘ is not a product approved 
by the Popular Science Institute of 
Standards without Dean Bliss’ sanc- 
tion; he personally goes over with the 
engineer in charge of tests the report on 
every product and determines whether 
approval is merited. To receive the 
approval of the Popular Science Insti- 
tute, equipment must be so designed 
and constructed that it will ey effi- 
cient and lasting service; it also must 
represent good value, since price as 
well as performance is considered. 
The tests that determine these facts 
are necessarily extensive—just how 
extensive few people realize. For ex- 
ample, the other day a letter was re- 
ceived froma reader of Poputar SciENCE 
Monta ty who wanted to know what 
tests The Institute put refrigerators 
through as he would “‘like to try them 
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About 
Refrigerators. .Tools.. 
Oil Burners .. Radio 


on his own refrigerator in his home.” 

This reader did not realize that it 
took the Popular Science Institute sey- 
eral months and as many thousands of 
dollars to construct a constant tem- 
perature room necessary for the accu- 
rate testing of refrigerators. He was 
not aware that the all-inclusive tests 
made on a refrigerator take at least a 
month, with temperatures being te- 
corded every hour of the night and 
day by most ingenious devices. And 
he also failed to take into considera- 
tion that it requires electrical and en- 
gineering experts of the highest type 
to make such tests. 


AS AN indication of the high value 
placed on The Institute’s tests by 
authorities in a position to appreciate 
their nature, we cite the recent appoint- 
ment of the Popular Science Institute's 
Director, Dean Bliss, as a consulting 
mechanical engineer to the U. S. Bu- 
reau of Standards in Washington. Ever 
since The Institute’s establishment 
four years ago, Government officials 
have been in close touch with it, visit- 
ing the laboratory and witnessing tests 
in progress. 

Readers of Popuxar SciENCE 
Montuty therefore may place full 
confidence in products bearing the seal 
of approval of The Institute. Special 
— on radio, tool, oil heating, 
and refrigerating equipment and re- 
quests for lists of approved makes 
should be addressed to the Popular 
Science Institute, 250 Fourth Ave., 
New York, N.Y. 











© , 
Popular Science Monthly 
GUARANTEE 


The above seal on an advertisement 
indicates that the products referred to 
have been approved after test by the 
Popular Science Institute of Standards. 

opuLaR Science MonrtHty guaran- 
tees every article of pron sch ad- 
vertised in its columns. Readers who 
buy products advertised in Poputar 
Scrence Montaty may expect them 
to give absolute satisfaction under 
normal and proper use. Our readers 
in buying these products are guar- 
anteed this satisfaction by Popucar 
Scrence Montaty. THE PuBLisHers 
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This grainless wood board 
is writing a new page 
in the drama of progress! 


Possesses remarkable workability—won’t crack or split. Revolutionizing methods 
of manufacturing in many industries. New uses discovered almost every week. 
Send for large free sample and find out what Masonite Presdwood will do for you. 


Here is a creation of modern in- 
ventive genius that is challenging 
the imagination of manufacturers 
in scores of industries, and that has 
already made it possible for a 
number of them to reduce their op- 
erating costs, improve their prod- 
ucts and broaden their markets. 

A genuine all-wood board which 
is absolutely grainless! A board 
that positively will not crack, check, split or splinter. 
A board of uniform strength and truly remarkable 
workability! That, briefly, describes Masonite 
Presdwood. 

And yet these are only a few of the many advantages 
of Presdwood. It is very dense and tough. It is highly 
resistive to moisture. It has a smooth, attractive sur- 
face on the face side, requires no paint for protection, 
and takes any finish beautifully. 


Can be cut and milled 


Presdwood is simply wood torn apart and put to- 
gether again. It contains no foreign substance; not 
even a chemical binder. So it cannot damage tools. 

Presdwood comes in a four-foot by twelve-foot size. 
It can be used on any woodworking machinery. It can 
be cut out, punched, die cut and milled. In fact, Presd- 
wood is adaptable and workable almost beyond belief. 


FOR SIGN BOARDS 





From doll houses to bridges! 

There seems to be practically no limit to the uses for 
Presdwood, and new uses are being discovered week 
after week. 

Candy makers are now using Presdwood for starch 
trays, and in the Chicago Art Institute it is backing and 
protecting rare works of art. 

Store fixtures of many kinds, incubators, clothes 
hampers, bedroom screens and fire screens are made of 
Presdwood; so are work-bench tops, bread boxes and 
concrete forms. 

You will find Presdwood as paneling in the new 
Pullman cars of several leading railroads; you will 


FOR PLAYHOUSES AND TOYS 


Sail 











Mills: Laurel, Mississippt 


asonite 


PRESDWOOD 


Made by the makers of 
MASONITE STRUCTURAL INSULATION 
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find it made into tension boards 
for many radio speakers. Large 
halls and pavilions have floors of 
Presdwood; and it is already be- 
ginning to go into fine office build- 
ings, apartment buildings and 
homes for the same purpose. 

Toys are made of Presdwood; 
trunks, wardrobes, bank vaults, and 
telephone booths are lined with it. 

There are kitchen cabinets, shelving, and office par- 
titions of Presdwood; thousands of feet of it are used 
in making movies; there is now a demand for it in the 
construction of dams. 

In brief, Presdwood uses range from doll houses and 
invalid trays to bridges and flumes! 


Withstands the wear of all outdoors 


Out in the open country—there, too, Presdwood is 
proving what an enduring, adaptable material it really 
is. Water, wind and scorching sun have little effect 
upon it, even when it is left unpainted. Steadily, per- 
sistently, it withstands wear and tear that have wrecked 
many another material in a comparatively short time. 

Presdwood is being used for speed boats—alike on 
the Gulf of Mexico and the lakes of Wisconsin. Camp- 
ers’ tables are made of Presdwood; so too are safety 
wheels for bathing beaches, and particularly signs— 
all kinds of signs. Holstein and Guernsey Breeders, 
for example, are using Presdwood sign-boards in Wis- 
consin, Minnesota, Iowa, Nebraska, the Dakotas, and 
as far west as Idaho. 


And so the list of Presdwood uses might be contin- 
ued for many paragraphs. We suggest that you put 
this grainless all-wood board to the test yourself. It 
may be exactly the material you are looking for. Write 
today for large free sample. It will be sent promptly 
on request. 


MASONITE CORPORATION 


Sales Offices: Dept.1288,111 W. Washington St. 
Chicago, Illinois 


FOR BUILDING BOATS 








FOR SAFETY WHEELS 
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The Long and Short of It 
“T THINK there should be more leading 


articles in your magazine and fewer 
short paragraphs containing inventions that 
are not of interest to the average reader.” —D. 
M., Philadelphia, Pa. 

“T am an enthusiastic reader of PopuLar 
Scrence Montuty because I feel that it keeps 
me posted on all the new discoveries and in- 
ventions.” —R. P., Trenton, Tenn. 

**T am under the impression that your maga- 
zine is improving with age. I am simply 
astounded to note the unlimited variety of 
long and short articles that are published every 
month.”—G. A. S., Porterville, Calif. 


One Surprised Thief! 
“TSOLLOWING the 


instructions in 
your ‘Kinks for the 
Motorist,’ I put on 
my car that knife 
switch which sounds 
the horn if a thief 
tries to monkey with 
the ignition switch. Last Saturday afternoon 
I left my car on a block in the civic center, 
and by mistake left my keys in the ignition 
switch. As usual, I threw the antitheft 
switch on and left the car. 

“The office I went into looked right down on 
the car where I had it parked. While I was 
talking we suddenly heard a horn blowing. 
I knew it was my car. Sure enough, I saw a 
man get out of it and walk away. He had the 
most surprised look on his face I ever saw. A 
policeman walked up to him and asked what 
all the horn blowing was about. The thief 
didn’t give a satisfactory answer, so the cop 
called a patrol and took him to the station. 
The funny part was that when I went down to 
the car, there was a mechanic trying to shut 
the horn off, but he couldn’t do it. The sap 
didn’t think to turn the ignition key off!” 
—P. H. P., Providence, R. I 


Why Not Buy Another 
Copy? 


“Tl WANT to tell you how your monthly is 
appreciated over here. We have a copy in 
the library but there is such 
a demand for it that it is only 
by strategy that I have ever 
been able to get at it at all. 
Reading your magazine has 
given me an idea of what 
Americans do, think, and wish 
todo. It has made me inter- 
ested in American progress 
and science.”’—A. A.G., Egre- 
mont, England. 





PERIODICAL DESK 





Can a Plane Fly Backwards? 


“ON PAGE fifty-three of your June issue you 
have an article concerning a variable 
pitch airplane propeller. The claim is made by 
the inventor that a ship ‘could even fly back- 
wards’ with the device. This is absurd in the 
extreme. Anyone with the slightest bit of in- 
telligence knows that flight is made possible by 
the forward motion of a system of airfoils bear- 
ing a very definite and essential angular re- 
lation to each other and to the direction of 
motion. Move the system backwards and you 








reverse every function. It is true that a stalled 
ship will fall back on its tail after being pulled 
up into a sharp stall, but the outcome of the 
maneuver as a spin or a resumption of normal 
flight depends more on the correct placing of 
the center of gravity and the rigging of the 
ship than upon the functioning of the control 
surfaces during reversed progression.’ —F. J.5., 
Los Angeles, Calif. 


Puts Science in Its Place 


“ SOME ignorant boob, on page thirty-eight 
of your June number, says that one 
Galileo ‘disproved the theory that weight de- 
termines speed of falling bodies.’ This writer 
is ignorant—likewise all scientists; for a ball of 
lead will fall with a greater speed through space 
than a ball of wood, having the two balls the 
same in their largeness of size. This I have 
proved as a fact; and, unless you ignorant 
fools come to me and learn facts, and stop 
fooling the public, I will soon put scientists to 
shame.”’—C. F. B., Asheville, N. C 


Another Vote for Elinor 


“TI CAN fully sympathize with J. E. N., and 
agree with his letter in your June issue 
that ‘Elinor Was Right.’ I attended school in 
six different states, have lived in twenty others, 
lived nearly four years in India and traveled in 
twenty-five other 
countries. I have de- 
voted all my spare 
time to studying 
good books; have 
read the Koran and 
studied various com- 
plete histories of the 
world. Can converse 
to some extent in 
geology, astronomy, 
physics, mechanics, 
evolution, thefourth dimension. Iknow algebra, 
geometry, trigonometry logarithms and un- 
derstand the slide rule. Ihave worked with 
mechanical appliances and inventions all my 
life. Riding, polo, boxing, shooting have been 
my hobbies. Ihave hunted big game and owned 
and trained various kinds of animals. And, as 
hard as I have tried, I have never been able 
to interest anybody with my talk. One has got 
to have ‘It.’””—J. D. R., Pittsburgh, Pa. 





What’s Your Figure? 


We banmsenps you put on a contest, why do 
you print the poorest answers? 
You had me interested in that contest of 
helping Gus aid his friend in picking out 
a car. But when you printed the prize- 
winning answers, I was disgusted. I know 
that out of the sixteen, only two were at 
all correct. You head them: ‘One Hundred and 
Sixty Dollars Worth of Advice.’ I would 
change it to: ‘One Hundred and Sixty Dollars 
Worth of Boloney.’’’—H. G. S., Arcadia, Fla. 


Killing Time in Canada 


“TF YOU can’t publish your magazine every 

week, you shouldn’t publish it at all. - How 
do you expect a man living 2,000 miles out in 
the wilds of Canada to wait thirty cays for each 
copy? It means a week’s careful reading, a 
week’s cogitation on the contents, and then 
two barren weeks waiting for the next issue.”’ 
—W. S. P., Semans, Sask., Canada. 


— 
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When Old Is New 


iy YOUR issue of June two new (?) ideas 
have blossomed forth. First idea—Ney 
Gear-Shift Propeller.’ This may be new fq 
airplanes, but the same idea was used yeay 
ago in river speed boats. Next new (?) idea— 
“No Gear Shift in New Auto.’ Some fiftee, 
years ago automobiles and trucks ran jy 
Pittsburgh with this identical idea. On the 
trucks each of the four wheels had a motor, 
On autos, one motor was all that was em. 
ployed. To us old 
fellows a lot of 
these ideas are 4 
rehash.” —W. FP, 
Pittsburgh, Pa. 











—— 





Our Art Critics Say— 


““T HAVE worked side by side with a big 

magnet like the one shown on the cover of 
your June number. You've got the idea, all 
right. Those brutes sure can lift.”—A. N, 
Pittsburgh, Pa. 

“T want to say that your recent cover paint- 
ings have been about the most colorful and 
vigorous pieces I have ever seen. I am no art 
expert, but I think that you and your artist 
have done something quite distinctive in inter- 
preting the true spirit of American enterprise.” 
—Dr. 5S. A. B., Minneapolis, Minn. 


Why Editors Grow Bald 


“THE thing I do not like about your maga- 
zine is the section with all the useless 
matter on aviation.” —M. G., Chicago, IIl. 

“Will you permit me to compliment you 
upon the vivid and complete way in which you 
are reporting the important events in aviation 
each month? It is the most interesting part of 
your magazine.’ —E.A.T., New York City. 


Here’s to Dick Byrd! 


“@*OMMANDER RICHARD E. BYRD, 

gentleman, explorer and scientist, should 
not be criticised unjustly by anyone. Who is 
there in the position to say that his flights were 
foolhardy? He proved there was no land in the 
polar regions, and demonstrated the accuracy 
with which navigation instruments can be used. 
As for Byrd risking the college boys’ lives, 
remember these boys volunteered and had 
to have the permission of their parents. If, as 
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A. L. M. said in his letter, Byrd’s flight to the 
South Pole is foolhardy, why are some of the 
country’s greatest scientists offering their 
services?” —S.H.J., Brockton, Mass. 


Why an Icebox? 


“1 WAS particularly in- 
terested in the letter 
_ of G. H. T. of Philadel- 
; phia, who contended that 
the purpose of a refriger- 
ator is not to kill putre- 
factive bacteria in food. 
Why, then,:G. H. T., have you an icebox in 
your home, if you think it is merely a con- 
venient place to put foodstuffs? You might 
as well put your ‘eggs, roast meat, corn, cheese, 
milk, bacon, and butter’ on a shelf. I agree 
with G. J. Z. of New York, that the investiga- 
tion of the household icebox is very impor- 
tant.” —W. J. M., Sarasota, Fla. 
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CROWDED DAYS The jangle of telephones, 
a sea of papers on your desk, a stampede of 
interruptions — and the day is over before 
you’ve accomplished all you intended to. Night 
after night you go home really tired—with nerves 
perhaps a bit on edge. Then your Gillette Blade 
has a double job to do in the morning — but it 
must give you the same easy comfort that you 
get on more leisurely days. 
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RESTLESS NIGHTS Three A. M. tours of the 
house with a wakeful child never soothed any- 
one’s tired nerves. A few short hours of sleep 
when you want about ten of them—and the 
alarm brings you face to face with your razor. 
Then—comfort! The smooth, steady, unchang- 
ing comfort that’s a family characteristic of all 
Gillette Blades! 


il 





HECTIC MORNINGS A trifle unsteady—even 
the brightest dawn looks gray. But in your razor 
is a fresh, even-tempered Gillette Blade. It’s 
the one constant thing about your daily shave. 
You can always count on its smooth, sure com- 
fort, no matter how ruffled your nerves. 





riamm nvr 


amen <4 


To be sure ot a smooth, comfortable 
shave under any conditions, slip a 
fresh Gillette Blade in your razor. 


herves 


can't take the smooth, sure shave 


out of the Gillette Blade 


ORRY—a sleepless night be- 
hind you and a stiff day ahead 
—have you ever noticed how your skin 
tightens on such mornings—how 
different and more difficult even a 
simple thing like shaving seems to be? 
Relax. Lather well and give the soap 
and water time to soften your beard before 
you start to shave. One thing you can 
always count on: your Gillette Blade— 
every Gillette Blade —will be right up to 
its smooth, even job, no matter how jumpy 
your nerves may be on any particular 
morning. 
Gillette makes this promise to every one 





of the 28,000,000 Gillette users in America. 
To keep it we have spent, during the last 
ten years, millions of dollars for blade 
improvements alone — 500 patents, em- 
bodied in machine processes that are 
accurate to one ten-thousandth of an inch 
and timed to one one-thousandth of a sec- 
ond; a factory system that makes four out of 
every nine workers inspectors, and nothing 
else, and pays a bonus for detecting every 
single blade that won’t do a superb job 
of shaving. 

All this, so that every Gillette Blade 
may play its smooth, even-tempered part 
in your daily shave, every morning. 
GILLETTE SAFETY RAZOR CO., BOSTON, U.S. A. 


Gillette 
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Factory: Richmond Hill, N. Y. 
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phostly before the French 
olution Claude Chap 
inventeda semaphore tele- 
graph system consisting 
of relays of towers sur- 
mounted bymovable arms. 
Messages could be con- 
veyed wtyleedecsin Seen 
minutes. In August, 1794 
the first line was completed 
een Paris and Lille 
and on September Ist the 
news of the capture of the 
town of Condé from the 
ustrians was transmi 
from Lille to Paris. es 


“Progress in telegraph or radio—in each of 
the great inventions that has made this world 
a better place to live in—has resulted from years 
of research, tests and experiments. 


It is only natural, then, that the Grebe Syn- 
chrophase A-C Six should be hailed as an out- 
standing development of radio science. A 
non-battery, alternating current receiver 
that represents nineteen years of painstaking 
effort to reach the utmostin radio reception. 

These long years of development now 
give you a receiver of incomparable range 
and selectivity—with beautiful tone quality 









—freedom from A-C hum—illuminated single 
dial and other new Grebe improvements which 
make possible better local and distance reception. 

This new receiver is fully explained in 
Booklet P, which will be sent upon request. Or 
better yet, hear the Grebe Synchrophase A-C 
Six today. You will then have a demon- 
stration of what nineteen years of Grebe 
leadership has accomplished. 

Other Grebe sets and equipment: Grebe 
Synchrophase Seven, Grebe Synchrophase 
Five, Grebe Natural Speaker (Illustrated), 
Grebe No. 1750 Speaker. 
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AC Six 
RADIO 


A. H. Grebe © meas Inc., 109 West 57th Street, New York City 


estern Branch: 448 So. San Pedro Street, Los Angeles, California 


Makers of quality radio since 1909 


@ This seal on ar advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Study this picture. It will show you why accidents happen. It takes only about 
one-tenth of a second for a wink of an eye, and in that time we can travel the ap- 
proximate distances indicated. Yet after sceing danger ahead, it takes about a sec- 
ond for our muscles, acting on orders from the brain, to respond to the emergency. 


FEW years ago, when kings 
were more plentiful than now and more 
apt to be knifed or shot, soldiers used to 
keep clear a space around each royal per- 
son; a kind of safety zone within which 
no intending assassin could penetrate and 
where uneasy crowned heads could feel 
reasonably secure. 

Each human being, whether he knows 
it or not, goes through life surrounded by 
just such a neutral zone; a space within 
which men, automobiles, or other objects 
may be extremely dangerous, beyond 
which they are safe. For some people 
this sphere of safety is narrow, for others 
it is wide. Its actual width for you is 
fixed by how long it takes you to think. 

Consider, for example, the all-too-fre- 
quent automobile collision. Tests of fifty- 
seven typical drivers made by the U. S. 
Bureau of Standards showed that the 
average time needed to see a danger sig- 
nal, realize its meaning, and begin to 
press the brake lever was a little more 


than half a second. In this time a car 
traveling at forty miles an hour would 
move thirty feet. That is the minimum 
width of the driver’s zone of safety. But 
some persons need more time than this; 
they do not begin to press the brake lever 
until a full second or even two seconds 
after the danger signal has appeared. 
Cars driven by such slowly-reacting in- 
dividuals would travel, respectively, sixty 
feet or a hundred and twenty feet; not 
merely before the car could be stopped, 
but before the driver even began to bring 
it toastop! In other words, the surround- 
ing zone which such slow-thinking persons 
must keep clear to avoid disaster is neces- 
sarily two or even four times as wide as 
that of the average driver. 

Professor Charles F. Park of the Mas- 
sachusetts Institute of Technology, ex- 
pert on automobile traffic, recently em- 
phasized this viewpoint of the ever-grow- 
ing problem of how to keep people from 
being killed on streets and highways. 


Kye 


EK. E. FREE 


Last year 20,891 persons were killed and 
nearly 800,000 injured in automobile ac- 
cidents. Since 1921, more than 3,500,000 
people have been injured and more than 
100,000 killed by automobiles in the 
United States, while money losses have 
been more than $3,000,000,000. Every 
public official concerned with this appal- 
ling situation realizes, Professor Park em- 
phasizes, that something must be done. 

“There has been a return,”’ he says, “‘of 
the speed craze.”” Manufacturers are ad- 
vertising faster cars. People will buy 
these cars. Average highway speeds are 
increasing. Sixty-nine percent of the 
highway accidents in Massachusetts last 
year, Professor Park computes, were due 
to speed “‘too fast for existing conditions 
and the kind of driver.” 


‘Tas last phrase is the very core 
of the problem. It is the explana- 
tion of the idea of a necessary zone of 
safety which each person must manage to 
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maintain at peril of injury or death. 

Few motorists know, the Massa- 
chusetts expert argues, the one 
most important thing about them- 
selves—that is, the characteristic 
which psychologists call the “‘reac- 
tion time.” It is this that measures 
the width of the safety zone which 
you must guard, as soldiers guard 
the open space around a king. 


OT long ago a young man of 

more than average intelligence 

and driving skill was arrested for 

speeding and haled before a magis- 

trate in New York City. It was his 
third offense. : 

“T know I was speeding,” he con- 
fessed, “and I know I was taking 
chances—But, Your Honor, I have 
a high-powered car, and I simply 
can’t help it! The only way to 
stop me, I guess, is to revoke my 
license.” 

The judge followed his sugges- 
tion. 

The menace -of slow-thinking 
drivers on the highways is impos- 
sible to compute. No one can say 
how many thousand lives, how 
many millions of money, they have 
cost themselves and others in the 
last ten years; not because they are 
careless or incompetent, but because their 
thinking machinery does not work fast 
enough to keep up with modern mechani- 
cal speeds. 


T TAKES a fraction of a second for a 
sight to register on the sensitive retina 
of the eye, or for a sound to affect the 
mechanism of the ear. Then another 
fraction of a second is lost in transmitting 
the sight message or sound message over 
the proper nerve to the thinking cells of 
the brain. These thinking cells lose a few 
more precious second-fractions while they 
decide what needs to be done; settle, for 
example, upon the idea that the foot brake 
of an automobile needs to be pressed. 
Still another hundredth of a second or so 
is lost while the necessary orders are pre- 
pared to go to the muscles that must do 
the work. Then another brief time is used 
in sending the message down the nerve to 
the muscle, and finally there is a trifle of 
delay while the muscle gets ready to act. 
All these delays, added together, consti- 
tute the reaction time; the 
time lost in responding to 
emergency. 
If this time is a half second, 
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the average of the drivers tested by the 
Bureau of Standards, the driver, running 
at forty miles an hour, is highly dangerous 
to himself and everybody else within 
thirty feet. If anything shows up sud- 
denly twenty-five feet in front of him he 
will hit it. No escape is possible, for. he 
cannot complete his thinking process in 
time to make the necessary motions. 


F THE speed is sixty miles an hour the 
needed safety zone is correspondingly 
wider. If the driver’s reaction time is 
longer, the zone is wider still. Practically 
nobody can react to such a danger in less 
than three-tenths of a second. Most mod- 
ern automobiles can travel sixty miles an 
hour, and most of them are tried out, 
occasionally, at this or higher speed. A 
simple calculation based on an average 
speed of about twenty miles an hour, 
shows, therefore, that every automobile 
ought to be preceded by at least twenty- 
seven feet of clear space. That much is 
necessary to enable the driver to think. 
On November 
25, 1923, the fa- 
mous racing driv- 
er Harry Hartz, 
was making a 
practice spin on 
the automobile 
speedway at 
Beverly Hills, 
California. While 
he was on the 
back stretch of 
the track, an- 
other car caught 
fire in front of 
the grand stand, 
near the me- 
chanics’ pit. In 
the excitement no one thought 
of any signal to warn Hartz, 
speeding toward the blazing 





Pedestrians at night can best safeguard themselves 
from being hit by wearing light-colored clothing, 
which is seen most readily by automobile drivers. 


wreck, at more than two miles a 
minute. For him to _ have 
swerved to one side would have 








Suppose you were driving the automobile in the right foreground. What would you do? From the opposite 
side of acar which has just crossed your path looms an approaching taxicab. Traveling at thirty miles an hour, 
if you continue straight ahead, a crash is inevitable. On one side are pedestrians, a{baby carriage; on the | 
other, a car full of passengers. What would be your decision for the least possible damage to life and property? 


smashed a dozen cars and drivers, waiting 
to go on the track for the next event. Ty 
have swerved in the reverse direction 
would have thrown his car into the 
crowded stands. Either way would have 
cost dozens of lives. 

Hartz did the right thing. He kept 
straight on, hit the blazing wreck at full 
speed, was catapulted from his own car 
across the track and into the pits, escap. 
ing death by a miracle. Two men stand. 
ing by the blazing car were killed, but the 
loss of life was probably the least it could 
possibly have been. 

Hartz was complimented on his deci- 
sion, and rightly so; for that is doubtless 
the decision that he did make and would 
have carried out had there been time. 
And yet it is extremely doubtful if his 
decision ever was effective. An automo- 
bile speeding at 120 miles an hour moves 
nearly two hundred feet in a second. For 
the average driver its zone of safety can- 
not be less than a hundred feet. How far 
away Hartz was from the wreck when he 
saw it is uncertain, but quite probably he 
was too close to do anything at all. Even 
had his decision been to try to avoid the 
smash and risk a greater one, he probably 
would have hit the wreck just the same. 
His nerves and brain cells would not have 
had time to begin to twist the steering 
wheel! 


HE fastest thing that any man can do 

is to wink his eye. The instinctive re- 
action of winking when a cinder blows 
into the eye is about one-tenth of a second 
for most people. In that flash of time, an 
automobile speeding sixty miles an hour 
will move nearly ten feet. A fast airplane 
will move more than twenty-five feet. 
An airplane pilot can run into a small 
bird, for example, after he can first see it 
and before he has time to wink his eye 
against the expected shock. A golf ball, 
driven at the wrong angle, can hit a man 
fifteen feet away before he winks. A rifle 
bullet will travel three hundred feet. A 
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will be nearly a quarter of a mile! 

This idea of a zone of safety de- 
termined jointly by speed and by 
human reaction times applies, of 
course, to the people who are hit 
by the speeding object as much as < 
it does to the speed demon itself. 

A short time ago, a baseball was 

dropped off the Washington Monu- 

ment. A player on the ground 

managed to catch it. Calculation 

indicates that the ball was probably 

moving about 125 feet a second 

when it was caught. Pitched balls some- 

times move almost as fast; batted ones 

move more slowly. Probably the average 

foul tip, just off the batter’s bat into the ise 
grandstand, is moving about fifty or 
seventy-five feet a second. For a person 
whose reaction time is one second, and 
who sees such a ball only fifty feet away 
from his head, there is no hope. He will 
just about have time to close his eyes but 
not to dodge. 

There are applications of the idea to 
human movements also. A man walking 
at a brisk rate of four miles an hour has a 
safety zone of six feet. If a manhole sud- 
denly opens three feet in front of him he 
will fall in. The distance is too short to 


“shooting star” will move be- 

ae ee and two miles. If a meteor’s 

th is toward you it will do no good to 

_ Even if you sight it two miles off 
it will hit you before you can wink. 


OR practical purposes, however, the 
Bocwmoely quick reaction of an eye- 
wink is not what needs to be taken into 
account. If accidents are to be prevented 
some means must be devised, as Professor 
Park insists, either to quicken human re- 
sponses until they fit out new machinery, 
or else to slow up automobiles and other 
machines until they fit the reaction time 
of the average man or woman. Many ex- 

riments by psychologists on hundreds 
of thousands of persons prove that this 
reaction time for the general population 
cannot safely be taken as less than one 
second. 

This time of one second fixes, therefore, 
the zones of safety which should surround 
all kinds of machines. 

For the average automobile speed of 
thirty miles an hour the safe distance is 

_ | forty-five feet. For sixty miles an hour it 
pposite | i; ninety feet. If your steering mecha- 
al | nism breaks at a sixty-mile speed you will 
operty? | have been hurled nearly ninety feet far- 

' ther before you have 
time to act. For rac- 





Sprinters who are racing toward each other at 
ten yards a second are bound to collide if they 
sight each other when only thirty feet apart. 





nine-and-a-half-second record in the hun- 

dred-yard dash, the zone of safety in 

front must be lengthened to approxi- 
mately thirty-one feet. 








. ing cars at two hun- ~~ age agate ‘OR two runners approach- 
bs dred miles an hour, : ing —— the safe ae 
Cnt. I * . é i 
rection | tHe distance needed L HEARS WHISTLE 4. REALIZES DANGER TIME LOST peer divided haa 4 Jnutua: 

for thinking is 300 2.TURNS TOWARD SOUND 5.DECIDES TOAPPLY BRAKES} '/2 TO speed divided by their aver- 
ito the i feet. 3. SEES TRAIN 6 APPLIES BRAKES ee ( SECOND age reaction time. Two Pad- 
Id have : : * docks, for example, sprinting 
{ R railway trains toward each other, will col- 
le kept at the speeds of ; lide inevitably if they turn a 
at ful sixty or seventy miles “ee corner and catch sight of each 
wn an hour, the safe other when only thirty feet or 
ere thinking distance of so apart. That assumes an 
ae the ae is no average reaction time of one- 
u 
larger than for auto- half second each. 
it could sohiien. although it = considerable time that 
; F may take longer to people need to think also ex- 
sa -» his ontes plains the mystery of why so 
a mechanism to a halt. many suffer falls, when it 
| would In a recent railway seems that they might easily 
i wreck in Germany it Save a wd 000. 
was proved that the | Somenear-by support. Among 
— engineer had fallen IN THE DRIVER'S REACTION TIME” A rear pons = — _ 
asleep and allowed OF A HALF SECOND OR MORE AUTO Beat ents reporte y policy 
- For | his train to run too WOULD INEVITABLY CRASH aa ~~ ) holders of the Travelers In- 
ty . rapidly over danger- : : _ surance Company in 1927, 
re he ous track. The con- 4,524 consisted of falls. Sev- 
hen y 
ductor, who should » enty-three of these were 
bl : . . 
+ Br: have pulled an emer- In emergency, as when an auto and train approach each other in the positions shown falls into — and “all of it 
e gency brake, claimed at the lower right, precious fractions of a second are lost while eyes and ears send and sixty-four were alls. out 
oid the that the twenty-two the danger message to the brain. Even more time is needed for the brain to send its of bathtubs. Certainly some- 
obably seconds which el apse d orders to the muscles, The total delay usually amounts to from one-half to one second. thing must have been at 
Same. between the failure hand to take hold of in most 
F have of the engineer to slow up and the result- _ give him time to see the danger and avoid __ of these instances. 
— ing wreck was not enough time for this it. For a marathon runner making ten The explanation is that although people 
thought process to operate. miles an hour, the safe thinking dis- fall rather slowly in comparison with 

d By advice of Professor Karl Marbe, tance is fifteen feet. For a sprinter going other moving objects, the speed is never- 

vena noted psychologist, the defense was de- as fast as Paddock did when he made his er po na to oy Ee ee of 
nied. Four seconds was sufficient, he reach of saving supports before they can 
bees decided, for any possible combination of 5 MILES AN HOUR think of what is happening and decide to 
; the necessary thought processes on the 4 / make the required motions. In the time 
hal part of a reasonably alert conductor. Panta : ». ans of an eye-wink, a —— will oe _ 
inches. But in half a second, whic 
— ine ee ee ; “Seer 40 Mis Bt HOUR ar i would be . rapid reac- 
, f i i - tion time for a person 
small + ee the po tat - . wees _ a who had not expented to 
Seow ing of the same order. If Max Valier 4 sowuesan Hour. Slip, the fall will be four 
* bell, and Fritz Opel ever succeed in perfecting g | © "© aaa }- feet. In one second the 
f : their proposed rocket airplane, to be shot i aes .. distance fallen will be 
A rifle from Europe to America at an average ee sixteen feet; the speed 
et. A speed of a thousand miles an hour, the Quick-thinking drivers, whose reaction time is one-half second, should !nCreasing by about 
’ necessary zone of safety for that craft allow these minimum distances of safety at the speeds indicated. (Continued on page 107) 
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Folks, That’s Ramblin’!” 
Will Rogers Gives the Low-Down on Covering 
The Country by Way of the Airplane 
By CARL HELM 


Published by Arrangement with the McNaught Syndicate 


HE little Kansas town was in a 
turmoil of excitement. The re- 
ception committee, all decked out 
to meet the Speaker of the Eve- 








ning, was anxious and nervous. 

Here the town was, flags a 
flying, and the Distinguished 
Guest had failed to show up! The 
6:27 train from the metropolis had 
chugged in and chugged out, but 
the Speaker wasn’t on it. And it 
was the last train. 

Downhearted, the townspeople 
were leaving the station when an 
airplane roared overhead and 
landed in a pasture across the 
railroad tracks. Out of the cock- 
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can we, all of us! He has flown betwee 
ten and fifteen thousand miles in the lag 
two seasons, riding in air mail and cop. 
mercial planes with licensed pilots, and 
next season (from October to June) 
he plans to fly in a plane of his 
own. In the Spirit of Fun, a Ryan 
plane, built by the makers of Lind. 
bergh’s famous Spirit of St. Louis, 
Rogers plans to cover at leas 
two thirds of the United States, 


T COSTS almost twice as much 
to travel by airplane as by rail, 
Will admits it. But the humorist 


in his one-night-stand lecture 





















































has been able to cover more ground | 











pit stepped a smiling gentleman, tours—and more ground means: 
a portable typewriter in one hand more money! And he will tell you 
and a grip in the other. his disposition has been improved 
“Well, folks,” he drawled, as by sleeping in a real bed every 
the reception committee charged night instead of in a stuffy, cindery 
down on him, “here we are. Gosh, I’m sleeping car! 
hungry! Come four hundred miles since But those are not the only reasons that in | 
lunch. That’s ramblin’, folks, that’s A famous flyer and a famous passenger. Colonel prompted Will Rogers to choose to fly. lan¢ 
ramblin’!”’ Lindbergh (right) and Will Rogers in a Ford plane He’s “air conscious’ —to a greater degree bea 
Here he was at last—the long-lost ready to fly from San Diego to Los Angeles. perhaps than any other of America’s had 
Speaker of the Evening—the famous Will prominent citizens. He flits from place to the 
Rogers. cial aviation that ever sat in a cockpit. place over the map because he wants to the 
“Thank goodness you're safe, Mr. We have our heroes of the air—our make every man, woman, and child of us mu 
Rogers!” the welcomers gasped. “Risking Lindberghs and Byrds—to fire the im- “air conscious” too. He wants the whole stal 
your life in an airplane like that!” agination with their feats. We set them country to get up and root for aviation. tov 
Will just smiled. on a pedestal, a little above the common But there’s one thing Mr. Rogers would hot 
run. But Will Rogers, who is “just folks,” _ like to say on the subject right now, and for 
“T\]7EVER ride in a train when you can js bringing aviation down among all of us, __ he isn’t smiling or joking when he says it. lot 
if find a good airplane with a good into our own little home towns. If he can “I don’t advise fiying with anybody Wi 
i" pilot,” he replied. “Saves you time and fly around like a sky-hootin’ skylark, so that happens to have something that is fo 
1 money in the long run, shaped like an airplane. let 
i folks. And look at the But I do advise, with the | the 
i fun you have!” utmost confidence, any- | : 
1 If that happened once one flying with our real (T 
} it happened a dozen recognized air passenger f 
| times this season and last lines.” (v 
as the world-famous cow- i Be 
boy comedian hopped by S ENTHUSIASTIC ac 
airplane from town to as he is, Will never of 
town on his nation-wide gets into a cockpit until it 
lecture tour. He was he has himself inspected th 
Speaker of the Evening the plane, and made sure 
in more than three hun- that the pilot .is licensed H 
dred towns and cities, in to fly after having met SI 
every state in the union, the qualifications set by ‘ 
and made four stops in the Director of Aero- si 
Canada. nautics of the Depart- be 
Will’s good friend, ment of Commerce. : A 
Colonel Lindbergh, may Then he shakes hands A 
be the Air Ambassador with the man at the stick, 
f to our foreign neighbors, climbs in, and says “Let b 
' but Will is the Air Am- ’er go, Buddy!” ; h 
bassador to the far-flung Take a look at the Will re 
towns and counties of Rogers Flying Log of last b 
our own nation, one of the season. . . . Here’s “St. : 
best and hardest work- The latest air mail map of the United States. Virtually all the planes carry passengers, Petersburg to Pensacola, 7 
ing boosters for commer- thousands in a year. In a month 168 passengers flew between Chicago and Dallas. Fla.” (The pilot got lost F 
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Will Rogers climbs out of the airplane 
that bore him from Salt Lake City to Los 
Angeles on the last leg of a lecture tour. 
He pounded his typewriter on the wing. 


in broad daylight and had to 
land in a cornfield to get his 
bearings! None of the towns. 
had their names painted on 
the roofs, and when you're in 
the air all towns look pretty 
much alike. That got Will 
started on a campaign to have 
towns paint their names on the 
housetops. He offered to pay 
for the paint—and a whole 
lot of them took him up! In self-defense 
Will had to limit his offer to towns with 
“four-letter names” and finally to three- 
letter ones. But it stirred things up, and 
that’s what he wanted!) 

Then, “Reno, Nev., to Salt Lake City.” 
(That flight was made in a snowstorm.) 
“Portland, Ore., to Tacoma, Wash.” 
(Will heard that his friend, Richard 
Barthelmess, and a company of movie 
actors, were up at Camp Lewis, outside 
of Tacoma, making a picture, and thought 
it would be nice to drop in and surprise 
them.) 

“Missoula, Mont., to Butte. Butte to 
Helena. Helena to Billings. Billings to 
Sheridan, Wyo.”’ (All in one hectic week.) 
“Staunton, Va., to New York.” (A little 
side trip off the tour, to appear at a 
benefit for the Mississippi flood victims.) 
And “Hershey, Pa., to Washington, D.C.” 


* And so on, and on. 


This season he started his lecture tour 
by flying from Chicago to Omaha, and 
his “air log” shows, as he says, “some 
ramblin’.”” ‘Montgomery, Ala., to Al- 
bany, Ga.” (This was one of the fastest 
flights he ever made—160 miles in 70 
minutes. Will commented, enthusiasti- 
cally : “Why, it would have taken me all 
day to make it on the train. Shows you 
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Will Rogers arrives by airplane at Pinehurst, N. C. 
Behind is the pilot, Lloyd O. Yost. of Hazleton, Pa_ 


how great this flying thing is. Say, I 
could have flown to France ahead of Lind- 
bergh, but I just neglected doing it. I had 
a lot of other things on my mind at the 
time!"’) 


“CAALISBURY, N. C., to Pinehurst, 
N. C.” “Louisville, Ky., to Colum- 
bus, O.” “Columbus to Cincinnati.” 
(While flying around over Ohio Will 
dropped in on the. Goodyear folks at 
Akron and took his first voyage “‘in one 
of those blimps.”” His companion was 
Judge Ben B. Lindsey, the companionate 
marriage advocate of Denver, Colo. Will 
said: “Judge Lindsey and I went up in 
the air together and discussed compan- 
ionate marriage. It is over the heads of 
most people anyway!’’) 
“New York to Philadelphia (2). Des 
Moines to Cedar Rapids, Ia. Kansas 
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City to Topeka. Salina, Kas., to Clare- 
more, Okla. Claremore to Omaha. Omaha 
to Los Angeles” for the end of the tour. 

The total mileage on his lecture tour 
alone would put Mr. Rogers way up in 
front among commercial air travelers, but 
he has made a Tuesday-to-Friday flight 
from Los Angeles to New York and re- 
turn, and flew from London to Moscow, 
with a stop at Berlin; from Londen to 
Paris, Paris to Geneva, and Rome to 
Paris. All this sky-hopping with his little 
portable typewriter tucked between his 
knees in the cockpit, and Will busily peck- 
ing away on his memoirs. 


FLEW from Mexico City to Los 

Angeles with Colonel Lindbergh 

last year when the two were spreading 

good will and joyously held the stick of 

Lindy’s famed plane while it was in flight. 

That was a red-letter day in Will Rogers’ 
History of Aviation. 

Will made his first flight three years ago 
over Washington, with an Army pilot who 
started stunting a bit around the Wash- 
ington Monument, banking the ship up 
on one wing as he spiraled around the 
tall white shaft. It was a thrilling ex- 
perience for a novice. 

Back on the ground, the comedian 
smiled and said: 
“Tll say one thing. 
If that Washington 
Monument had ’a’ 
had handles on it, 
you sure would have 
lost a customer!” 

But he didn’t 
mean it. Will’s en- 


tion started that day 
(or as soon there- 
after as he could 
collect his unstrung 
nerves). It will con- 
tinue, he says, “un- 
til my beard gets 
caught in a pro- 
peller!” 

Will put his 
preaching (that 
travel by airplane 
is not only faster 
and more enjoy- 

able, but saves time and 
money) into practice last 
winter when he hopped 
from Los Angeles to New 


four-day business trip. It 
was not a “stunt” flight, but a practical 
demonstration of the stage to which our 
commercial aviation had advanced. 

A California friend of Will’s had to make 
a fast business trip to New York and left 
Los Angeles a day ahead of Will by the 
fastest transcontinental train. Will had 

-been in New York, transacted his busi- 
ness, and was back home in Los Angeles 
again before his friend had reached Buf- 
falo on the eastbound journey! 

The trip cost Will $814, just about 
twice what he would have paid for rail- 
road fare, Pullman, and meals—but he 
saved a week’s time. 

‘It was no special trip or rate for me, 
either,” Will said. “It was just the reg- 
ular trip on the air mail planes that leave 
every day, and that anyone can walk 
down and pay their fare and take.” 

In all his (Continued on page 131) 
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MYRON M. STEARNS 


FEW months ago three carrier 
pigeons wheeled into the air above 
Hammondsport, N. Y., at 9:01 in 
the morning, circled overhead, 

and headed for Auburn, N. Y., fifty miles 
away. At 9:49 a.’. the first of the birds 
arrived, making the trip at nearly a mile 
a minute and losing by only three minutes 
a race with an airplane. 


IRPLANES and Autos Used to “Clock” the 


Feathered Tribe, 


keep up with the slower of the small 
perching birds, which fly at from ten to 
thirty miles an hour. 

How do we know? By racing birds 
with mechanical vehicles, and comparing 
the speed;:and also by timing with stop 
watches ‘their flight over measured dis- 
tances. Probably bicycle riders were the 





Stop watches, automobiles, 
and airplanes have only re- 
cently solved one of Nature’s 
greatest mysteries—how fast 
a bird can fly. Migratory 
birds are known to cover 


FAMOUS runner 


crouches for the sprint. 
The starter’s gun barks. 
He’s off! Nine seconds 


enormous distances; and one and a fraction later he leaps 

naturalist, H. Giatke, study- across the finish line. 

ing them on the island of The crowds are cheering. He - ae 
Helgoland in the North Sea, has broken the world’s record. bap 


came to the remarkable con- 
clusion that by rising into the 


A distance of a hundred yards 


he has sped at the panting, exhausting pace of : 
twenty-one miles an hour. Then Dr. Wood sounded his 





with Amazing Results 


small birds. He motored along a prairie 
road in Kansas, watching the birds rouge 
from the bush by the sound of his cg, 
When, occasionally, one flew off 
in front of him instead of to one 
he was able to chase it and time its fink 
with his speedometer. 

At only ten miles an hour, he found, he 

could keep up with the undu- 

~ lating flight of a  seisgo,. 
tailed flycatcher. A Bealti. 
more oriole increased his 
speed to twelve miles. Step. 
ping on the gas a little hard. 
er, Dr. Wood caught up with 
a prairie horned lark flying 
at fifteen miles an how, 
Seventeen miles, and he was 
close pressing a nighthawk 
and an Arkansas flycatcher, 


thin air of such immense alti- Yet there are tiny birds that he could stuff in his horn, raced his motor, and 
tudes as seven miles, even sweater pocket that fly at 200 miles an hour! startled the birds into greater 
such small birds as thrushes Only lately has man been able to time them; and it bursts of speed. Driven by 
could attain speeds of more took his swiftest creation, the airplane, to do it. fear, he found, most small 
than two hundred miles an “When I was a boy,” Mr. Stearns told the editor birds can travel much faster 

of this magazine, ‘*my father told me a crow could and even sometimes at twice 








A remarkable photograph of swans taking off, 
paddling to gain speed. Above: Swans in 
flight, showing curious ways they hold wings. 


hour. Though his guess was accepted 
for years, it was wrong. 

Through modern observations made 
from the swiftest vehicles on earth, we 
know now that the bulletlike flight of 
swifts and swallows, and of them alone, 
can reach speeds of fifty to two hundred 
miles an hour, with a high mark that 
would put all but the speediest airplanes 
to shame. Only four racing automobiles 
on earth have gone faster. 

Wild ducks and geese, records show, 
can hold their own with the fastest express 
trains—forty to a hundred miles an hour. 
Crows and blackbirds at their best can 
barely outdistance fast race horses at 
forty-five miles an hour, and laggards 
among them flap through the air at a 
thirty-mile pace. A running man can 


fly a mile a minute. I never doubted it, but I won- 
dered how he knew. Scientists now tell me it was 
a guess and it was wrong.. 


their normal speed. A scared 
prairie horned lark he passed 


Modern timing instruments at twenty-three miles a 
and faster vehicles have dis- hour, and others were faster. 
closed the facts.”’ 


WO other naturalists us- 
ing his method agreed 
with Dr. Wood’s conclusion 








first to notice that there 
must be something wrong 
with Gatke’s 200-mile esti- 
mate. Cyclists pedaling at a leisurely ten 
or fifteen miles an hour could easily keep 
up with birds such as goldfinches and 
warblers that flew directly ahead of them. 

With the aid of the automobile’s faster 
pace, an American naturalist, Dr. H. B. 
Wood, obtained some of the first really 
accurate information on the flight of 
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Comparative speeds of one of the fastest 
of birds and man’s mechanical speedsters. 














that small birds have a top 
speed limit of about thirty miles an hour. 
Hugh Gladstone clocked the European 
blackbird, cuckoo, and missel thrush at 
twenty-two to twenty-three miles a 
hour, or about as fast as a crack sprinter 
runs in a hundred-yard dash. Willow 
warblers and pied wagtails he found 
scarcely faster. And Alexander Wet- 
more, Assistant Secretary of the Smith 
sonian Institution, timed herons, ravens, 
shrikes, horned larks, and hawks, and 
found their normal speeds all under thirty 
miles an hour and many only twenty. 


Now that the slow flight of small birds | 


had been timed, it remained to try to 
chase and time the speedy ones. Ther 
was only one machine that could do it 
the airplane. And Col. R. Meinertzhagen, 
flying for the Royal Air Force in Mesopo 
tamia, set his roaring plane one day in 
pursuit of a lammergeier, a species 


fast-flying vulture. His craft was faster, | 


and when the lammergeier had reached 


110 miles an hour it gave up and nose 


dived to escape the great mechani 


bird at its tail. (Continued on page 119) 
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he Greatest Overseas Hop 






The tri-motored monoplane 
Southern Cross taking off 
from Oakland, Calif. Load- 
ed with more than three tons 
of fuel, the ship ran almost 
a mile before taking the air. 








First Flight 


Greatest of all was the hop 
from Honolulu to Suva. It 
was the longest water jump 
in the history of aviation, and 
close to the longest nonstop 
flight ever made, Clarence 
Chamberlin’s record 3911- 








Capt. Charles E. Kingsford-Smith, commander, grins good-bye 
to friends just before the 2400-mile hop from California to 
Hawaii, the first leg of the 7300-mile journey over the Pacific. 


OR the first time, the Pacific has 
been spanned by air. Out of the 
sky, afew days ago, the tri-motored 
Fokker monoplane Southern Cross 
swooped to a landing at Brisbane, Aus- 
tralia. It had covered more than 7000 
miles from Oakland, Calif., in three giant 
hops, stopping only to refuel at Hawaii, 
and, later, at the Fiji Islands. As it came 
to earth, a welcoming crowd surged for- 
ward about its heroic crew of four—Capt. 
Charles E. Kingsford-Smith and Capt. 
Charles T. P. Ulm, Australian pilots, 
Lieut. Harry W. Lyon, navigator, and 
James Warner, radio man, both Amer- 
icans. 
_ By blazing an air trail across the Pacif- 
ic, one of the last great goals of distance 
flyers, they had forged the final link for 
round-the-world air routes. To do it, they 
made two flights that had never been 
accomplished before—the 3138-mile hop 
from Honolulu to Suva, in the Fijis, and 
another of 1700 miles, from the Fijis to 
Australia. Even the first 2400-mile leg of 
their flight, from Oakland to Honolulu, 
was over a route that had already claimed 
the lives of ten aviators. Anxiety over a 
radio flash from their plane, “‘Guess we 
are lost,’’ ended two hours later when the 
hum of their monoplane was heard over 
the Hawaiian city and they circled to a 
safe landing. 


mile hop from New York to 
Eisleben, Germany. Over 
Pacific wastes, with only one 
or two uninviting landing 
places en route, they had flown more than 
3000 miles through lightning and thun- 
derstorms to land at Suva, thirty-four 
hours after their take-off. 

It was a desperate venture—a land ma- 
chine attempting this record overseas 
flight. If it fell into the sea it could not 
rise again. Should the gasoline give out, 
the crew had but one choice of a “‘crash 
landing” place midway—the low, rough, 
uninhabited coral reefs of Canton or En- 
derbury Islands in the Phoenix group, 
1800 miles out from Honolulu, on which 
an emergency descent would be practical- 
ly certain to wreck their plane. When 
news came that they had passed these 





How Four Daring Men Made the 


from California 


to Australia, 7300 Miles Over 
the Storm Swept Pacific Ocean 


By ROBERT E. MARTIN 


without landing, airmen knew that they 
must make the last thousand miles over 
water or almost certainly perish in the 
attempt. And they arrived at Suva with 
thirty gallons of gasoline—barely enough 
for an hour’s flight—left in their tanks. 
Expert navigation had guided them to 
their target; Lieutenant Lyon, Capt. 
Kingsford-Smith said, had “‘shot what 
stars he could find through the black 
clouds to chart the course to the tiny dot 
of .and.” 


REES had been chopped down and a 

runway improvised in a public park to 
make a landing field. No plane had ever 
visited Fiji before. From surrounding 
islands, thousands of bushy-haired na- 
tives had come paddling in, in their crude 
water craft, to see with their own eyes 
this new miracle of “white man’s magic.” 
They had not long to wait. A thunderous 
roaring noise smote their eardrums. Over 
the trees appeared a great blue-and-silver 
mechanical bird. It gracefully circled the 
island, dipped, and glided to a perfect 
landing on the narrow green. Half an 
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Design of the Southern Cross. Two outboard motors, one on each side, have been omitted from 
the diagram for sake of clarity. Captains Kingsford-Smith and Ulm rode in the pilot’s cockpit; 
Lieutenant Lyon, the navigator, and Warner, the radio man, in the cabin aft of the gas tanks. 
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The daring crew of the Southern 
Cross. Left toright: Lieut. Harry 
W. Lyon, navigator; Capt. Charles 
E. Kingsford-Smith, commander; 
Capt. Charles T. P. Ulm, co-pilot, 
and James Warner, radio operator. 


hour later the Suva radio 
operator was flashing far 
and wide the message: 

“Southern Cross arrived 
Suva 2:23 P.M.” 

The achievement came at 
a time when vivid news of 
the aviation world was in 
the making. Up in Trepas- 
sey Bay, Newfoundland, 
Miss Amelia Earhart, Bos- 
ton, Mass., social worker, 
was grooming her own tri- 
motored Fokker pontoon- 
equipped for sea landing, 
for a trans-Atlantic flight to 
Europe. Piloted by Wilmer 
Stultz, ex-pilot of the ill- 
fated Grayson attempt, and 
with her crew completed by Louis Gor- 
don, mechanic, she aspired to be the first 
woman to cross the Atlantic by air. 
Meanwhile rescue parties were rushing 
with airplanes and ice-breaking ships into 
the frigid polar regions between Spitz- 
bergen and Franz Josef Land to search for 
Commander Umberto Nobile, whose diri- 
gible and crew had been forced 






Lieutenant Lyon with his navigating instruments. It was largely through 
his skill that the Southern Cross on the second hop found its way, through 
storms and over vast ocean wastes, to island specks in the South Seas. 


did not possess; the improvised field on 
which they had landed with almost all 
their gasoline gone was barely large 
enough fcr their descent from Hawaii. 
With the risky last lap accomplished, the 
airmen had spanned the Pacific at last. 
Months of preparation preceded the 
Pacific venture in which these men had 


cast their lot together—a delay that 
evoked considerable criticism, but whi 
actually insured the success of their py, 
ord-breaking flight. Among other 
three endurance flights were made in 
trans-Pacific plane by Capt. Kingsfon 
Smith and a co-pilot, Lieut. James R 
Pond. One of them came near shatter 
the world’s record. No item of safety wy 
overlooked, and when the plane 
took off it carried a collapsible 
emergency rations, and a radio set 
broadcast the craft’s progress, use radi 
beacons along the way to guide it, an 
call for aid in case of disaster. 


fin ship itself was a curious compo. 
ite, the result of rebuilding two plang 
originally constructed for the Arctie ¢. 
plorer, Capt. George H. Wilkins. In 199 
Wilkins, who recently succeeded in fly; 
across the polar sea fro, 
Alaska to Spitzbergen, haj 
bought, for a proposed Ar. 
tic flight, a single-motord 
Fokker craft and anothe 
with three motors. After, 
series of misfortunes foreej 
temporary abandonment ¢ 
the plan, the aircraft whid 
had made a number of 
Alaskan flights, were 
shipped back to Seattle 
Out of the fuselage of th 
single-motored plane, and 
the wings and landing gear 
of the multi-motored ma 
chine, the Southern Cros 
was built. It still carries the 
same gasoline tanks with 
which Wilkins had hoped to 
reach the North Pole. 
Three Wright Whirlwind 
engines powered the silver 
and blue ship, with its wing 
spread of seventy-two feet, 
when it started its westward 
flight. A narrow “catwalk” 
led to the port and star 
board engines beneath the wings to give 
access for repairs. More than three tons 
of gasoline poured into the tanks at 
Oakland prepared the ship for the take-off. 
Already distinguished for their previous 
exploits were the men who climbed into 
the plane with no more ceremony than 
if they were going on a picnic, Capt. 
Kingsford-Smith and Capt. Ulm 








down somewhere at the top of the 
world on its return trip from the 


Pole. 


UT even these events, for a mo- 
ment, took second place in im- 
portance. For, far off in the Pacific, 
four men, watching with strained 
eyes their dwindling supply of gaso- 
line, had raced against death for the 
last 500 miles of their epochal flight 
and had won. 

Only a 1700-mile flight to Bris- 
bane, Australia, shorter than either 
of their two previous hops, re- 
mained — but that course lay 
through a region swept at the time 
of year they had chosen by the most 
violent tropical storms. Moreover, 
the aviators were forced to take off 














from Suva with just enough gaso- 


in the pilot’s cockpit, and Lieut. 
Lyon, navigator, with Warner, radio 
man,in the cabin aft of the gas tanks. 


APT. KINGSFORD-SMITH, 
in command of the Southern 
Cross, was a member of the Royal 
Flying Corps during the World 
War. His co-pilot—Capt. Ulm, 
also a commercial aviator of Syd- 
ney, Australia—was wounded three 
times during his service with Anzac 
troops in the war. 
The radio operator, James W. 
Warner, of San Francisco, retired a 
month ago from the U. S. N. with 
the rating of chief radio man. And 
one of the most experienced navi- 
gators in the Navy, Lieut. Harry 
W. Lyon, Jr., was “avigator” of 








line for the trip. A heavier load 
would have required a standard 


landing field, something which Suva 


from California to Australia. 


The three-hop route taken by the Southern Cross in flying 
The second hop of 3200 miles from 
Hawaii to Suva was the longest nonstop ocean flight ever made. 





the Southern Cross’s flight. Son of 
a rear admiral, he commanded 
navy and marine vessels for thir- 
teen years. 
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Uncle Sam’s Mech 


Terrific Smashing Power 
of New “‘Gasoline Brigade” 
Tested in Mimic Warfare 


EARLY three thousand Army 
men, recruited from infantry, 
cavalry, tank corps, and air 
squadrons, have just formed at 

Camp Meade, Md., such an Army unit 
as has never before been seen. Neither 
infantry nor cavalry, it is an experimental 
fighting regiment that rides in tanks and 
motor trucks to overwhelm an enemy by 
sheer speed. It has been nicknamed the 
Gasoline Brigade. And this month it is 
demonstrating whether or not it is des- 
tined to banish trench warfare and to 
revolutionize military tactics with its 
power of surprise attack. 

Purely an offensive force of shock troops, 
with no staying power, is the Gasoline 
Brigade, the War Department says. It 


ask +h ae 2 #3 site Seat 


By ELLSWORTH BENNETT 


Cadets of the United States Military Academy at West Point on one of the gun-carrying 
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: iil An 8-inch railway artillery gun hurling a 200-pound shell at the foe. 


would use the striking power of fast tanks 
to smash enemy ranks and capture posi- 
tions that the follow-up troops would hold. 
It has its own artillery, manned by spe- 
cially trained gunners and 
whirled into action by 
speedy caterpillar tractors. 
In short, it is an army 
of machines. War in the 
trenches, ‘it may well be, 
may disappear when these 
flying squadrons of death 
take the field. 

In all sorts of weather the 
Gasoline Brigade at Camp 
Meade is competing against 
the old style horse-drawn 
fighting units to show its 





tanks, learning what they may have to do if the Gasoline Brigade dominates future war. 
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superior mobility. A light tank six times 
as fast as infantry speeds into imaginary 
battle with two gunners; pride of the 
Army, it scoots over the ground at eight- 






















« ere 


A powerful small tank with 18 miles an 
hour speed climbing hill in maneuvers. 


een miles an hour, and its cruising radius 
of eighty miles keeps it in action for a 
whole day without returning to its base. 
With its one-and-one-half-inch gun and a 
machine gun besides, its function is that 
of the light destroyer on the sea. Behind 
the armored wasp comes a land battle 
cruiser, a four-man tank belching smoky 
death from its six-pounder. Twelve miles 
an hour is its (Continued on page 130) 
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The Weakling 


A Real Romance in Which a Winged Ship and Its 
Pilot Gave Helpless Men Mastery Over the Storm 


WENTY-ONE years ago, when Lord North- 
cliffe offered $50,000 for a flight from London to 
Manchester, England, a rival paper offered 
$50,000,000 to anyone who could fly five miles 
out of London and live. Today men have flown the 
ocean and through raging storms. The dramatic scenes 
of this story bear witness to our growing dependence 
on the airplane as a valiant and trustworthy servant. 


OUR boatmen wearily followed their chief into the crew had been dragged to safety. But no cheers of a multitude 
Coast Guard headquarters, and soberly threw them- met the rescuers. Instead, their bloodshot eyes now turn 
selves on the nearest bench. Water dripped from their toward an empty locker. 
sou’westers and glittered on their yellow oilskins. The Once again the cruel sea had taken its toll; Jeb Hanson would 
cutting salt air of the November night had numbed never again hang his coat on that iron hook. But such was theit 
their hands. Eagerly they reached toward the hot radiators. everyday prospect . 
For twenty hours an ugly souther had swirled across the bay, The door opened softly, and a tall, stoop-shouldered young 
turning Rocky Point into a maelstrom of flying spume and man entered. He stepped to the chief’s desk. 
mountain-high beach combers. It had been a rough day for the ‘Hello, Chief,” he said. “U nderstand you're one man shy 
life-savers. Early that forenoon a schooner loaded with lumber now; any chance to take me on?”’ He puffed at a cigarette. 
had been driven on the treacherous rocks of Devil’s Reef. With Chief Macfarland hurled his sou'wester to a chair and swell 
the fury of desperation, the life guards had toiled ‘ceaselessly his thick chest as he glared at the applicant. “‘How many mort 
with boat and lines until the last man of the doomed ship’s times have I got to tell you this is a man’s job! What chance 
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“There he comes! He’s made it!”’ cried the chief. Like a huge gull 
the big snow-covered biplane swooped downward through the storm. 


By 
ALZO WYNN 


Illustrated by Anton Otto Fischer 


would you have had today, in that hellish sea? No place fer a 
weaklin’ there, I'll tell the world!” 

The burly chief stamped across the room. The tall young man 
smoked thoughtfully. He seemed neither abashed nor dis- 
couraged. 

“Listen,” he urged hoarsely. “I’m not afraid of a little 
puddle of salt water. Chief, if you'll take me on, I'll work for 
nothing. I’d bale water from the boat—or anything. Only 
give me a chance to go out with the boys—”’ 


HIEF Macfarland scowled. ‘‘Man, can’t you understand? 

I can’t take on a—a cripple like you. Why, balin’ water’s 

only a woman’s job. I’ve gotta have a man with a strong back, 

aman with grit. Oh, thunder, Jack—I hate t’ turn you down 
but you’re simply no good here—”’ 

The Weakling glanced pitifully toward the silent men about 
the room, then, clenching the friendly smoke between his chapped 
lips, walked absently out to the street. As the door closed 
behind him, the petty officer spoke up. 

“Too bad, Chief, he got all stove in; he’s sure got the grit. 
They say Jack Rivers was one of the best air aces in the service. 
I heard tell that he got a score of German planes before he 
had that last crash. Perhaps you didn’t know it, chief, but 
that poor feller carries a silver plate in the top of his skull, an’ 
a length of tubing in his chest—” 

Macfarland muttered an oath. 








“No, I didn’t know that, 


Handy. Thunderation, an’ I called him a cripple! Jove, he’s 
got the nerve to keep teasin’ fer a job in this hellish business. 
But what can I do, Handy? He can’t pull an oar—his back’s 
bent like an old man’s . . .” 
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It was the ninth of December, and Friday. A month had 
passed since Jack Rivers had asked for a job in the Coast 
Guard Service. But although the Weakling had not asked 
again, he had hovered around the men. Like a shadow, he’d 
suddenly-appear on the bleak beach and help with the wet 
lines, or perhaps help push the lifeboat up the rollers. Of late 
he’d been seen hanging around the hangar where a big bi- 
plane was stored for the winter. Sometimes when the hangar 
doors were opened wide, the boatmen had seen Jack Rivers 
fussing about the airplane engine, renewing his old life. 

Tonight, Chief Macfarland had been too worried to even 
think of the Weakling. For twenty-four hours a raging gale 
had been hurling white-topped combers sullenly against the 
rocks of Devil’s Reef. Night and day the men of Rocky Point 
had been forced to keep ceaseless vigil, each moment dreading 
to hear some signal of distress from a helpless vessel. A slashing 
gale had grown into a blizzard. 


Wr foam turned to sleet, and blinding snow whipped 

the reddened faces of the life guards. The warning drone 
of the foghorn from Great Light made the inky darkness more 
dismal, while the powerful searchlight cut only a dim finger 
of white into the swirling tempest. 

No one had seen a storm like this before. 

Like a caged lion, Chief Macfarland nervously paced the 
observation room of the Coast Guard house. He had reason to 
be worried, for that noon he had picked up a radio message 
from the steamer Sunbeam, telling him that his wife and 
daughter were aboard that steamer. The Sunbeam ought to 
pass Rocky Point about eight o’clock that night! 

Eight o’clock came; half-past; nine. Perhaps the Sunbeam 
had gone out to sea for safety. Still, that would be unlike Cap- 
tain Bruce. With Scotch grit, he’d be more likely to keep per- 
sistently on his course . . . As these thoughts surged through 
Macfarland’s mind, the door burst open; a boatman, coated 
with ice, appeared out of the swirling night. 

“‘Steamer on the rocks, Chief!’’ he gasped. 

Macfarland groaned. The Sunbeam! “You sure, Mike? 
Isn’t she just tootin’ account o’ the fog?’ His voice was 
hoarse and pleading. ape 

The boatman knew that two women dearer to Macfarland 
than life itself were in peril; he hated to be the bearer of the 
dread news. 

**T couldn’t have been wrong, Chief,’’ he said. ‘‘She’s sendin’ 
up rockets, an’ burnin’ red flares—”’ 

The chief shrugged into his pea-jacket and oilskins. Grimly 
he ordered his men to get the Lyle gun and the new life car 
ready. He was glad now that he’d persisted in adding this 
water-tight car to the equipment; he shuddered to think of his 
wife or daughter making the trip across the waves tonight in 
the old-style breeches buoy. 

A few minutes later, the stern-faced band of life-savers were 
fighting their way toward a point opposite Devil’s Reef. They 
were forced to drag the two-hundred-pound gun high up on the 
shore, for each succeeding wave seemed to pound a little higher 
than the one before. The ice-cold wind swept against them. 
Blinding spray filled their eyes. 

The chief swore loudly as he spied the lifeboat. Early in the 
evening it had been pulled for safety high up on the beach; now 
it was half full of water. Soon it would be pounded to splinters, 
or sucked back into the seething breakers. 

As Macfarland placed his hand on the boat’s gunwale, the 
petty officer stared at him in amazement. He knew that no 
boat could live a minute in that hell of waves and wind. 

‘Goin’ to try launchin’ her?” he shouted. 

Chief Macfarland threw his weight against the ice-coated 
stern with an oath. “No! I’m goin’ to push her farther up; may 
need her, later on—’’ he gasped as he turned his worried eyes 
toward the doomed steamer. 


R the first time in their lives they hauled a lifeboat away 
from the ocean while a ship was sending up distress signals. 
Then once more they staggered on with the heavy cannon, 
life car, and ropes. Impossible to see more than a few yards in 
the tempest, but the pleading whistle of the foundering steamer 
was all the compass they needed. 

Every man there had a mental picture of Devil’s Reef. Like 
the sharp-edged fin of a shark, the ledge of black rock loomed out 
of the water, ready to cut into the vitals of any ship unfortunate 
enough to touch it, while at either side the water sloped to 
unknown depths. 

Suddenly a red flare lighted the upper deck of the big steam- 
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ship. Two big stacks painted red, with white rings, 
left no doubt that she was the Sunbeam. The chief 
groaned as he beheld huddled men and women milling 
about the deck. Giant waves were surging over the 
submerged bows, while the great stern was lifted high. 

Instinctively the life guards glanced back to their 
leader. Every heart there ached for Brett Macfarland. 
They loved their chief—many a time he’d risked his 
life to save theirs, and never had he been known to 
ask a man to go where he was afraid to go himself. 

“Man the gun, boys!” he ordered hoarsely. “It’s a 
long shot out there, but we 
gotta make it, somehow!” 

The men worked swiftly. 
The life line on its wooden 
frame was set in position be- 
side the Lyle gun. Quickly the 
pegs were pulled, leaving the 
coils free and clear to unwind 
without friction as the missile 
was hurled toward the helpless 
ship. 


HIEF MACFARLAND’S 

hands trembled as he 
aimed the gun. A boom, and 
an eighteen-pound projectile 
hurtled into the air. Anxiously 
the men watched the unwind- 
ing coils. Suddenly the line was 
motionless. The missile had 
fallen short! 

“Pull her back, boys!”’ the 
chief’s heart was cold within 
him. The ship might go down 
before he could reach her! As 


the line was hauled back and The chief glared at the Weakling. “How many more times have I -got to tell you this 
coiled on the pegs, Macfarland is a man’s job! What chance would you have had out there today in’ that hellish sea?” 


ordered red flares set off along 
the shore. It would encourage the distressed passengers; they'd 
know that someone was trying to help them. 

Twice more he tried to force the missile over the sinking vessel. 
Useless! Even with the wind to help, seven hundred yards was 
the limit for the Lyle gun. The Sunbeam was lying at least a 
thousand yards distant, with the wind at an angle to force the 
missile to one side each time it was fired. 

The petty officer sprang forward and grasped the chief’s arm. 
‘The wind’s goin’ down,” he encouraged. “‘See—she’s lettin’ up. 
I believe you can do it, next shot!” 

Macfarland knew it was useless to try again, but what else 
was there to do? As he stood there, helplessly, watching his men 
coil the wet line, he suddenly felt a touch on his shoulder, and 
looked up to meet the dark eyes of Jack Rivers. 

*Can’t make it with the gun, can you?” shouted the Weakling 
above the noise of the pounding waves. 


ACFARLAND turned angrily. “I’m goin’ to, an’ fer God’s 
sake keep out of the way! You can dothat much, can’t you?” 

The Weakling pulled the collar of his shabby raincoat about 
his throat. His hands were bare, and blue with cold. 

Soon the eighteen-pound missile was ready again to be 
hurled. Macfarland started to adjust the gun, then with a ges- 
_ ture of utter helplessness, motioned to the petty officer. “You 
try her this time, will you, Handy? I’m all shaky—” 

The gun boomed. Once again the wet line hurtled out. It was 
going farther this time; the wind offered less drag against it. 
The red lights flared up brighter from the ship, and for an 
instant the decks were in sharp relief against the blackness of 
the night. But no sign of the life line. It had swerved to the 
north. Again it had failed! 

The Weakling stepped close to Macfarland. “Any passengers 
on her, Chief?”’ he asked nonchalantly. 

Macfarland turned upon him. “Passengers! Man, my wife 
an’ daughter are on that steamer! If this gun don’t reach ’em 
—TI’ll swim out with the line—”’ His great fists clenched. 

But the Weakling did not flinch. The man who once had 
been a flying ace seemed to be calculating. He leaned closer to 
the chief’s ear. 

**T don’t want to butt in,”’ he shouted, “but you can see that 
your gun isn’t in it with this storm. I can show you a sure way 
to get the life line over—” 

Something about the Weakling’s confident voice urged Mac- 


stay em gre were ——— 
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farland to listen. He was frantic, at the end of his rop 
*“What—what is it?’ he asked incredulously. 
The Weakling, a different man now, suddenly straightened ty 
- six feet. He pointed one grimy hand toward the upper 
eac 
“Up there in the field is a perfectly good airplane. I helped 
fill her gas tanks yesterday. Give me a couple of men anda 
crowbar, and I'll dig her out of the hangar.” 


R a second the chief was interested. Then he shook his 
head. “‘It’s no use, Jack. It would take more than a whole ma 
for a job like that. Why, you couldn’t get her off the groundit 
this hellish wind—”’ 
The Weakling’s voice was pleading. 
“T'll manage somehow. Just get me the crowbar, will you?” 
Again the chief shook his head. He was about to turn away 
when the petty officer spoke up. 
“Mac,” he said, “Ill help Jack dig out the airplane.” 
. A comber swirled at their feet; for an instant the men wer 
half buried in the white froth and ice-cold spume. Then: 
“All right, Handy, go ahead. It’s no use, though. This 
feller will never make it—” 
The petty officer was already off on a run toward the tod 
house. While he was gone, the Weakling gave his instructions 
“You'll have to make a fifty-foot loop, with a running noos 
in the end of this life line,” he explained. ‘Have two met 
spread apart and hold the loop up over their heads, with the 
bottom part of it resting on the sand. After I bust in that 
hangar door, I’m going to tie the iron bar to one end of a rope 
and let her dangle over the fuselage. When I get going, I'll fy 
low. I reckon the iron bar will tangle in the loop, if I have good 
luck, and I'll cut her loose over that steamer. Might loan me 
your jackknife, Chief, I haven't any.”’ 


HIEF MACFARLAND placed a big hand on the Weak- 
ling’s shoulder. 
“You got the grit, boy,” he said, “If you only had a whole 
back, you might have a chance—but anyhow, we'll do our part.” 
A few minutes later, accompanied by the petty officer and 4 
boatman, the Weakling disappeared in the direction of the all- 
plane. Jack Rivers’ last words rang in the chief’s ears and left a 
tight feeling to his throat. 
“Tf I don’t happen to come back, (Continued on page 124) 
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The twenty-four- 
rocket car attain- 
ing a speed of 120 
miles an hour in 
eight seconds at 
the start of spec- 
tacular trials in 
Berlin, Fritz von 
Opel at the wheel. 
Note the wings 
that hold the car 
to the ground. 








Rockets Drive Amazing 


Auto 


Spectacular Tests of Fire-Spouting Car May Lead to 
Bulletlike Aircraft Built to Hop Atlantic in Minutes 


FEW minutes past four o'clock 

one afternoon recently on a 

private race track in the little 

town of Riisselsheim in southern 

Germany, a dozen or so invited witnesses 

saw a human being fired for the first 
time ahead of a rocket. 

The vehicle was a road rocket. 
Man-carrying skyrockets are being 
planned as the next step in the experi- 
ment. Even before this article can be 
printed the first rocket-driven aircraft 
may have been fired skyward; perhaps 
to return safely and open a new and 
amazing door for progress in avia- 
tion, perhaps to crash disastrously 
and cost the life of its gallant volun- 
teer pilot, Anton Raab. 

About the ability of rocket motors 
to drive automobiles at speeds 
hitherto undreamt, there is now no 
question. At Riisselsheim, a racing 
ear driven by twelve rocket tubes 
attained a speed of more than sixty 
miles an hour in eight seconds. Later, 
near Berlin, a second vehicle reached 
twice this speed in the same time. 
A rocket airplane and still larger 
rocket automobiles are under con- 
struction. Whatever the final result 
may be, the long-discussed idea of 
rocket motors for human transporta- 
tion at last is having practical trials. 

Credit for the rocket idea goes to an 
American, Professor R. H. Goddard, head 
of the Department of Physics of Clark 
University, at Worcester, Mass. He was 
the first who saw clearly, nearly twenty 
years ago, that no other vehicle known to 
science could continue to drive itself in a 
vacuum, like that of the empty spece 
between the stars. If man is ever to 


By THOMAS ELWAY 








Max Valier, young Viennese engineer who origi- 
nated the road rocket. He is now applying the 
rocket principle to an airplane which will be de- 
signed to shoot at least ten miles into the air. 


visit the moon or Mars or any other 
planet, it must be, so far as science can 
now imagine, by the use of rockets. 
Ordinary aircraft cannot leave the 
earth’s atmosphere. To fire human beings 
in a projectile shot from a giant cannon, 
as was imagined years ago by Jules 
Verne, would result, experts are agreed, 
in crushing the passengers to instant 
death by the shock of the discharge. 


Three years ago Professor Goddard 
urged construction of a small rocket to 
rise fifty or a hundred miles and bring 
back samples of the highly electrified 
gases supposed to constitute the only 
air at these enormous altitudes. 
Professor Goddard even fired small 
model rockets in a vacuum in experi- 
ments which he described in PopuLaR 
Scrence Monrtuty. 

In Berlin, Dr. Hermann Oberthcon- 
firmed the American’s calculations. 
Franz von Hoefft, an engineer of 
Vienna, worked out this year designs 
for four types of space rocket, the 
largest of them a gigantic cigar- 
shaped object weighing no less than 
600 tons and capable, it was com- 
puted, of a round trip to Mars. The 
distinguished French aircraft expert, 
Professor Robert Esnault-Pelterie, 
also confirmed Professor Goddard’s 
calculations and prepared detailed 
rocket designs. 


HE Smithsonian Institution has 

approved the Goddard idea of an 
untenanted rocket to sample the 
highest levels of the air. 

A few months ago Robert Condit 
announced himself about to start 
on a rocket voyage to the planet 
Venus. He and his rocket disappeared 
from public view, although presumably 
not to Venus. Later he said he still 
planned to go. He may try. 

But the most active disciple of Pro- 
fessor Goddard proved, however, to be 
the young Viennese engineer, Max 
Valier, who interested Fritz von Opel, 
venturesome young racing automobile 
driver and an executive of the great Opel 
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Rear view of the twenty-four-rocket 
car, showing steel tubes which expel 
gases to drive the car at incredible 
speed. Standing in the cockpit is 
Fritz von Opel, driver of the auto. 


Automobile Works. To these 
men, codperating with Fried- 
rich Sander, rocket expert, and 
K. C. Volkhart, automotive 
engineer and racing driver, 
are dué the spectacular trials 
of the rocket-propelled cars at 
Riisselsheim and at Berlin. 
In the first trial Volkhart 
climbed calmly into the un- 
tested vehicle. Nervously his 





about one second they have 
consumed their charges of 
gunpowder and spent their 
force. Immediately the 
other two starting rockets 
are fired automatically. The 
operation of the four is 
complete within about three 
seconds. 

The other eight rockets 
are of a slow-burning type 
whose construction is a 
closely-guarded secret of 
Sander. Each burns for 
about forty seconds. Their 
duty is to overcome the 
friction of the air and the 
roadway, thus maintaining 
the speed which the quick- 
burning rockets imparted. 

These eight rockets can 
be arranged to explode 
automatically, two by two, 
at proper intervals, or they 
can be fired at will by the 
driver from a small control 


*| board on the dash. The 
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exactly the reverse of airplane wings, 
they utilize the air pressure created by 
the rapid flight to press the car power. 
fully against the road and make it 
possible to steer. Steering is done pre- 
cisely as in any motor car. Brakes of the 
usual type stop the car if necessary. 


OT even the four hopeful fathers of 
this Opel-Sander car consider such 
rocket motors likely to be practicable for 
automobiles. The public would never 
permit such fire-spouting, speed-defying 
demons on the highways. Furthermore, 
the efficiency of the rocket motor, 
measured in mechanical power yielded 
by a given amount of energy in the fuel, is 
less than that of the ordinary gasoline 
engine. The road rocket is not an end in 
itself, but a step toward something more 
important; toward aircraft or space craft 

independent of the earth’s atmosphere. 
Ordinary airplanes are held up by the 
“lift” of the air under their wings. They 
are dragged ahead by the resistance of 
the air against their spinning propellers. 
Ships are driven similarly by the push 
of the revolving screws against 













the water. Locomotives and 
automobiles move by virtue of 
the friction of their wheels 
against rails or roadway. Even 
trotting horses or walking men 
must use this same frictional 
push of the feet against the 
ground. 


OCKETS do not need this 
something to push 
against. If they do not actual- 
ly lift themselves by their own 
bootstraps, they do something 
almost the same; they kick 
themselves ahead against their 
discarded boots, the “boots” 
being the gases which they 
emit. 








three partners shook him by 
the hand, not knowing whether 
they would see him a few mo- 
ments later alive or dead. 
Spectators retired to a safe distance from 
the fiery discharges of twelve steel-tube 
rockets fixed to the rear of the car. 

Valier waved his hand as a starting 
signal. Volkhart pressed the lever 
igniting the first pair of rockets. 


NTO the space behind the car ex- 

ploded a vast cloud of white-hot gas 
and smoke. The car shot forward with 
incredible speed, vanishing instantly in 
the dense smoke cloud. Before this 
smoke had cleared Volkhart was climbing 
out half a mile away almost stunned by 
the jamming of the 
back of the seat 


Roaring down the stretch in a cloud of smoke and white-hot gas. Slow- 
burning rockets, exploded at proper intervals, maintain the two-mile-a- 
minute speed which quick-burning rockets imparted at the start. 


rate of firing governs the speed. At 
present, even in the twenty-four-rocket 
car in which Opel gave the second 
demonstration at Berlin, there is no way 
of recharging the rocket tubes and when 
they are exhausted the car must stop. 
Recharging in transit is one ‘of the prob- 
lems still unsolved. 

Aside from the rocket motors, the chief 
novelty of the Opel-Sander car is a pair 
of short, thick airplane wings projecting 
from the sides of the chassis just behind 
the front wheels. These are not to lift 
the car but to prevent lift. Inclined 


Sir Isaac Newton pointed 
out two centuries ago that 
action and reaction are equal 
and opposite. When a gun is 
fired the action is expressed in the for- 
ward flight of the bullet, the reaction by 
the backward kick of the gun. This kick 
occurs even with a blank cartridge, the 
gases discharged from the barrel repre- 
senting the action. When a boy standing 
on ice skates throws a baseball the boy is 
driven backward by the effort just as the 
ball is driven forward, although less 
rapidly because the boy is heavier. When 
the gases of the Opel automobile blow 
violently out of the twelve steel tubes the 
car is.driven forward. 

In these actions and reactions neither 
the air nor the ground 





against his body as 
the car shot ahead, 
but otherwise none 
the worse. 

The twelve rockets 
that drive the car 
are of two types. 
Four are starting 
rockets, built and 
charged with explo- 
sive to produce in- 
stantly a powerful 
forward thrust. Two 








are necessary. Pro- 
fessor Goddard 
proved that a blank 
cartridge fired from a 
revolver in a vacuum 
still kicks the revolver 
backward. The Opel 
road rocket would 
have attained its 
speed even more spec- 
tacularly in a vacuum 
than in air. 

To test these con- 
clusions by a rocket- 








of these explode sim- 
ultaneously. Within 


The fire-spouting speed demon literally kicks itself ahead by backward-shooting gases. This 
principle, applied to aircraft, may permit flights through space beyond the earth’s atmosphere. 


(Continued on 
page 109) 
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Doctors Die Fighting Fever 


Famous Bacteriologists Sacrifice Their Lives in Africa 


to Win the Thirty-Year-Old Battle Against Yellow Plague 


N ARTICLE in the May issue of 
Poputar Science Monta y told 
of the thrilling adventures of war- 
riors of science who have risked 

and sacrificed their lives for the world in 
the conquest of disease. 

To the long list of these heroes and 
martyrs now are added the names of the 
famous Japanese-American bacteriologist, 
Dr. Hideyo Noguchi, and of his colleague 
in research, Dr. William 
Alexander Young. Their 
recent deaths from yellow 
fever on the plague-ridden 
Gold Coast of British West 
Africa signalized a triumph 
over one of the last strong- 
holds of the disease. 

Not since Dr. Jesse La- 
zear and other brave men 
of the Walter Reed Com- 
mission walked thirty years 
ago into the jaws of death 
to prove that mosquitoes 
were the carriers of “yellow 
jack” germs, have there 
been recorded more thrilling 
deeds of courage and self- 
sacrifice. 

Last November Dr. No- 
guchi, deliberately risking 
his life, volunteered to jour- 
ney to West Africa for the 
Rockefeller Institute for 
Medical Research to study 
the bacteria responsible for 
a yellow fever epidemic 
there. It had just killed a 
young British pathologist, 
Dr. Adrian Stokes, study- 
ing the epidemic in the 
same territory. 





R. NOGUCHITS mis- 
sion was to isolate the 
African germ, and to dis- 
cover whether it was the 


Dr. Hideyo Noguchi, who deliberately 
risked yellow fever and while dying of it 
made experiments with his own blood 
that led to mastery of the plague. 


By L. G. POPE 


he wrote to friends of his in America: 

“In spite of every imaginable precau- 
tion, I was caught and had a narrow 
escape. No one ever suspected I had it, 
but I knew from the beginning what was 
the matter with me.” 

Three days after last Christmas, Dr. 
Noguchi was compelled to go to a hospi- 
tal at Accra for treatment. There, on his 
sick bed, he performed an amazing exveri- 

































same as the organism re- 
sponsible for the American 
form of the scourge, for which the Walter 
Reed Commission had developed an anti- 
toxin. The first goal he accomplished by 
sleepless labor in the shadow of peril; the 
second he realized only in the agony of 
death. 

Dr. Noguchi was inoculated with the 
American serum and on a lonely African 
coast, far from home and friends, began 
experimenting on monkeys with fever- 
carrying mosquitoes. Dr. Young, as Di- 
rector of the Gold Coast Medical Research 
Institute, labored with him. 

In less than two months, Dr. Noguchi 
felt a fever come upon him. Knowing 
instantly that he had fallen victim to an 
infected mosquito, he kept silence. Later, 


ment, drawing some of the infected blood 
from his own weakened body, and having 
it injected into the body of a monkey. 
The animal quickly died. 

By the time Noguchi left the hospital, 
the answer to his problem was in sight. 
The quick death of the monkey indicated 
that the American serum offered some 
measure of protection in Africa; else why 
had not he, too, quickly died? On the 


other hand, the very fact that he, though , 


inoculated, had contracted the disease, 
was evidence that the American antitoxin 
had only checked, not routed, the African 
germs. 

The next thing was to run down and 
isolate the enemy. After weeks of inces- 


sant labor, aided by two American and 
fourteen native assistants, he was able to 
write home: 

“T have the organism that causes yel- 
low fever in Africa.” 

The tropical germ which had defied 
science, he said, was evidently a more 
deadly member of the same family of 
bacteria which causes the disease in South 
America. 

All the while, the enemy he hunted was 
continuing an undermining attack on his 
own body. Last March he wrote again: 

“Suppose I have discovered the cause 
of this dread disease? The irony of it all 
is that I probably have it.” 

He was right. On May 21, just when 
his researches had been completed, and 
two days after the date he had chosen to 
sail for home, he died. In death he was 
able to answer what in life he had labored 
to prove—that the American and African 
forms of the disease are not the same, and 
must be attacked with different weapons. 
Less than two weeks later, Dr. Young 
also succumbed to the disease, which he 
evidently contracted during his researches 
with Noguchi. 


SLIGHT, nervous little man, Doc- 
tor Noguchi often was cailed “little 
giant”’ and “human dynamo.” When on 
the trail of some new discovery, he would 
work night and day for weeks until his 
problem was mastered. His devotion to 
relief of human suffering was evidenced 
by the fact that in his African quest he 
had everything to 
lose. Born in Japan 
of humble parents 
in 1876, and edu- 
cated in colleges in 
Japan and America, 
he had risen to the 
heights in his pro- 
fession. For his 
battling of diseases 
he had received high 
honors from govern- 
ments, institutions, kings, and emperors. 
His greatest achievements were in the 
cultivation and study of disease organ- 
isms responsible for infantile paralysis, 
rabies, syphilis, paresis, smallpox, yellow 
fever, and trachoma. 

One of his last and most important 
works was the discovery, by two years’ 
research, of the germ of trachoma, an eye 
disease which physicians say is probably 
the greatest single cause of blindness. 
The success of his experiments, in which 
he inoculated monkeys with the disease, 
gave hope at last that the scourge soon 
could be prevented. For this discovery 
he recently received the silver medal of 
the American Medical Association. 
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German Experts Show 
America How to Make 


Gliders Soar as Birds 
for Hundreds of Miles 


By: ALDEN P. ARMAGNAC 


August, 1993 



















































HREE German aviators arrived in 
this country the other day, and 
announced they had come to teach 
America to fly without gasoline. 
These three, Capt. Paul Roehre, Dr. Paul 
Laubenthal, and Peter Hesselbach, were 
experts of ten years’ standing at flying 
gliders—airplanes without motors. They 
came at the invitation of the American 
Motorless Aviation Club, formed to foster 
gliding in the United States. 
But before their arrival, students of the 
Massachusetts Institute of Technology 
had been busily turning out what is said 
to be the first fleet of glid- 
ers on this side of the At- 
lantic. They will fly them 
at Cape Cod. 
Meanwhile an 
organization of 


lid ear a . et ee The three German experts who have come to interest America in motor- 
glider en usl- . $$ meee > less gliding, watching the flight of one of the new Darmstadt type gliders 
asts, the Ameri- * they brought with them. Left to right: Peter Hesselbach, Capt. Paul 
ean Glider Asso- oe cae Roehre, and Dr. Paul Laubenthal. In the photograph at left is seen a 

an . oS li i se 
ciation, has been , = German glider soaring over the sea from the top of a sand dune 
formedin Detroit. 

Their instructor 
isHarry Karcher, 


Detroit aeronautical engi- 
neer, who has devised a system of teaching 
that begins with theory of motorless flight 
and ends with students flying their own 
self made machines. He plans eventually §& —— +. ON AIR DRAFT A 
to extend the association’s activities to [ies Bey Pe ON a rats St Nei Sie 
codperate with other schools all over the jae a ee cig 
United States. SS 

Flying a plane without a motor sounds : 

ying ap cw 


Ny 


like nonsense—but it isn’t. One day in [age = : es NEXT UPDRAFT \_ --- f 
May, last year, Ferdinand Schultz, p ee TO REGAIN HEIGHT Sa 
German pilot, launched his motorless sail- oes, —_ 8 


~. 
~. 
cio 


ing plane Westpreuben from the top of one 
of the great sand dunes that border the 
Baltic Sea in northeastern Germany and 
soared, dipped, and soared again for four- 
teen hours before he descended with a new 
world’s record for sustained flight in a 
wind-driven craft. From morning until , 
after sunset he had steered his feather- 
weight machine so skillfully that rising air 
currents had buoyed him up and kept him 


orator mara toe heey er How a glider can soar for hundreds of miles. On the windward side of each hill is an ascending 


“ current of air. The experienced pilot “hops” from one hill to another, successively spiraling 
that stood for ten years as a world’s record aloft on these updrafts to regain altitude for the next swooping glide across country. 
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- Some had dual controls, for 
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until the German, Harth, in 1921 raised it 
to twenty-one minutes, 

Other pilots, today, are making flights 
as far as 300 miles, often to predetermined 
goals. Schultz himself, last October, won 
the altitude record for gliders by rising 
2,205 feet—nearly half a mile—above his 
starting point, with no motor to drive him. 

Today’s records top a_ phenomenal 
development of gliding in Germany that 
grew out of the war and the Versailles 
peace treaty. Before the war, gliding in 
Germany, as in America, had been 
practically at a standstill. Laid away in 
museums and forgotten were the first 
crude, unsafe gliders of the German 
pioneer Lilienthal, like those of his pupils, 
Chanute, Pilcher, and later the Wright 
brothers, that had paved the way for 
motored aviation. Then 
came the war and a treaty of 
peace that dealt a virtual 
deathblow to Germany’s air- 
plane industry—and with <= 


POPULAR SCIENCE MONTHLY 


A stiff climb. Future airplane re 
pilots of the Lufthansa train- i 
ing school in Germany struggle 
to the top of a steep hill to 
launch their practice glider. 


A featherweight glider leaving 
a hillside on its first test flight. 
The framework of this craft 
is of thin plywood, and its 
wings are of light-woven linen. 








new enthusiasm, Germany 
turned to motorless flight. 
Modern gliders, beautiful 
craft of thirty-five to sixty- 
foot wing spread, were built. 


teacher and pupil. Others 
carried one, two, or even 
three persons. From high 
mountains, husky ground 
crews of ten or a dozen men 
catapulted these: new craft 
into the air with towropes. They soared 
to records that astounded a world which 
remembered the frail batlike wings on 
which Lilienthal ran downhill and 
launched himself in the air—the last 
time, to his death. Now, with safe 
machines, Germany had modernized 
gliding. 

Today fifteen thousand Germans— 
boys, girls, serious-minded business men, 
of all ages from fourteen to sixty years— 
glide for the sport of it; for gliding is about 


as near as a human being can come to + 


flying like a bird. Soaring clubs in 
Germany are as numerous as golf clubs 
here; almost every town of any size boasts 
one. Gliding has its practical side too; 
would-be air pilots are trained in gliders 
by the Lufthansa, Germany's national 
flying organization, on the theory that a 
man who has learned the air’s whims in a 
motorless plane is best qualified to pilot a 
motored craft. 

The three German experts have brought 





with them to America six of the finest 
“*sailplanes” or gliders that Germany has 
built. At important cities they will 


exhibit and fly the craft. And this fall, at 
Kitty Hawk, N. C., America’s first 
national glider competition is planned. 
By that time, amateur glider flyers 
may dot the hillsides. Intercity gliding, 
too, is possible. Recently, for instance, 




















How a glider is launched. A ground crew, by a double rubber rope, tows the craft downhill into an 
ascending wind. At a signal, they drop the rope; and the glider soars away on the wind’s updraft. 





the German experts sur- 
veyed air conditions 
along the Palisades, the 
great cliffs that border 
the Hudson River from 
New York City north- 
ward. They declared 
that with a favoring east 
wind to give buoyant 
updraft along the cliffs, 
an experienced glider 
pilot could easily soar 
from Albany to New 
York—an airline dis- 
tance of more than a 
hundred miles. 

How is it possible? How can a pilot fly 
a motorless plane where he will, for 
hundreds of miles, without coming down? 
An airplane pilot, his motor stalled, must 
speedily look for a landing place. But a 
well-built glider, thanks to its extremely 
light weight, can soar three times as far as 
an airplane before it comes to earth. 
While his light craft is slowly descending, 
the pilot has plenty of time to find an air 
current that will buoy him up again. 

Such rising breezes 
are not found by ac- 
cident; the experienced 
glider pilot knows ex- 
actly where to look for 
-_ them. When the wind 
~~ blows against any ob- 

~ stacle on the ground—a 
row of houses, the edge 
of a forest, a sand dune, 
or a ridge of mountains 
—it swerves, and cre- 
ates an upward draft of 
air. Every hill has, on 
one side, such an as- 
cending air current. A 
pilot has but to steer 
his glider into the draft 
to feel himself being 
lifted. 

That is the secret of 
motorless flying—to at- 
tain elevation byspiral- 
ing in an updraft of air, 
and then to swoop 
down across country to 
the next hill or dune 
and repeat the process. 
Thus pilot Schultz was 
able to soar for four- 
teen hours over sand 
dunes in the upwind of strong breezes 
from the sea. And in the Rhoen mountain 
district of Germany, where other long- 
distance records (Continued on page 134) 


A modern 
streamlined 
glider, taking off. 
Observe the hills 
in the distance— 
ideal country for 
successful long- 
distance gliding.. 
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Fighting a 50.000-Acre Fire 


Ohioans Battle Blaze That Started Before They Were 
Born and That Has Burned Continuously for 44 Years 


By FRANK E. NICHOLSON 





T NIGHT the sky glows dull 
crimson—from the fires of 
smoldering craters. The 
heavens burn with an awful 

light. Now and again a pillar of 
flame leaps up in a silent explosion. 

A pall of smoke, a blanket of 
steam, darken the sun by day. Belch- 
ing holes pit the countryside, mile 
after mile. Hills are barren, desolate. 
Gaunt bones of dead trees fringe the 
valleys. The very ground is burning! 

This is nofanciful landof volcanoes. 
It is a once smiling district’in Perry 
County in southeastern Ohio, where 








more air, and with the draft burned 
more fiercely, rounding bases of hills 
and crossing valleys. Mine after 
mine was abandoned. 

Streams were dammed, and canals 
made to carry water into the craters, 
But the water turned to steam, 
which blew larger craters that 
served the fire as chimneys. Rain 
aggravated the situation. 

Chemicals were tried in vain, 
Cutting the coal veins with deep, 
broad ditches proved tremendously 
costly and only partly effective. 

The smoking craters almost sur-’ 








the “biggest fire on earth” has 
burned unchecked for forty-four years. 

Fifty thousand acres—sixty-five square 
miles of fair hills and valleys—are 
doomed by a creeping destruction that 
nothing has been able to 


A crater that has spouted steam for twenty years as 
the coal beneath the surface has burned. Babies 
born after this fire started have grown into men to 
fight it for a few years hopefully and then finally 
to quit, declaring the struggle impossible to win. 


rounded the old town of Straitsville, 

The plucky refugees set up another town 

—New Straitsville—out of the path of 

the advancing fire. 

Dozens of oil wells were enriching 
their owners. The fire 





stop! 

This is in a section of the 
Hocking Valley, a_ rich 
bituminous coal field. More 
than 700,000,000 tons of 
coal have been destroyed by 
. this underground fire. It 
has laid waste to oil fields 
and ruined vast deposits of 
clay which once supplied 
busy potteries. 

Two generations, watch- 
ing the fire grimly approach 
their homesteads, have fled 
at the last moment. Babies 
have been born under the 
smoking skies, and grown 
to maturity to fight the fire 
in vain. It would seem that 
human ingenuity had been 
defeated by Nature in 
malignant mood. 

But Nature is not all to 








swept up beneath them, 
melting the pipes, destroy- 
ing the derricks. Potential 
millionaires became poor 
overnight. 


HE outstanding at- 

tempt of private in- 
dividuals to check the fire 
came in 1900 when the 
Jones brothers—John, Da- 
vid, and Evan—bought 
1,000 acres and spent sev- 
eral hundred thousand dol- 
lars in every conceivable 
method before they gave 
up. Even parallel brick 
walls of tremendous thick- 
ness with soot filled in 
between were of no avail. 
Fire and _ steam burst 
through. 

Today, scattered all over 








blame. 
whether by accident or design matters 
little. It was during a strike of coal miners 
in 1884 that a string of coal cars, filled, 
burst into flames just inside the old 
Plumber Mine. The disputing factions 
said, “Let er burn!”’ 


XT morning, when responsible offi- 
cials on both sides awoke to the com- 
mon menace, the fire was beyond all con- 
trol. Residents believed it would run its 
course and die out, but, after months, 
smoke issuing from wide cracks in the 
earth told another story. The fire was furi- 
ously following the vein of rich coal a few 
feet below the surface into other mines. 
The State Department of Mines tried 
shutting off air to smother the flames. 
But the earth beneath the fire collapsed; 
deep fissures were opened and craters 
formed. Through these the fire received 


Man started the fire himself, 


Between great fissures that emit smoke and steam 
the earth sizzles and at night grows cherry red 
with the burning coal beneath. Beyond this part 
of the doomed countryside lies the town of Straits- 
ville, which has been abandoned to the earth fire. 
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The map shows the location of Perry County, 
Ohio, where 700,000,000 tons of coal has been 
burned in the ground and 50,000 acres laid waste. 


the country, are abandoned houses; trees 
whose roots have been burned; yawning 
chasms of charred, steaming earth. Here 
is the site of an old schoolhouse that 
tumbled into such a chasm. There is an 
ever boiling stream, even in the coldest 
weather. Here, where the soil is merely 
warmed, spring flowers bloom in winter. 

Along the brick-paved road that skirts 
the burning lands, cave-ins are frequent. 
Signboards warn the traveler. Just off 
the highway is a cottage, the fire burning 
on two sides. Smoke and steam come 
from a crater near the back door. Into 
the fuming crater the cottagers throw 
garbage! From their cistern they draw 
hot water. 

Only some small owners cling to their 
holdings, slowly retreating before the 
fire’s advance. Many of the inhabitants 
remain. One lives, if one must, in the 
midst of the “biggest fire on earth.” 
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One of the amazing results 
of X-ray research—the new 
cathode ray tube, mysteri- 
ously powerful, developed by 
Dr.W.D.Coolidge in the Gen- 
eral Electric laboratories. 


mazing New Jobs for X-Rays 


How They Pierce the Heart of Metals, Expose Flaws and 


Fakes, Grow 


-RAY photography 
has come out of the 
laboratory and put 
on overalls. Almost 

every day it takes on new jobs. 

With X-rays, we can peer 
into the heart of solid metal, 
wood, coal, or concrete, to 
judge their worth or detect 
their flaws. Jewels, paintings, 
furniture—even the walls of 
houses—lay bare their inner- 
most secrets. In countless ways 
the invisible rays are adding to 
our safety and comfort. 

If your friend beats you in 
golf, maybe the X-ray is help- 
ing him! He makes a long, sure 
drive down the fairway. You 


follow, and see your ball swerve and 
finally bounce off into the rough. You 
may be as skillful as he. The difference 
is that your friend has mysterious rays 
working for him, and you have not! 


For a perfect drive the cen- 
ter of a golf ball must be ab- 
solutely true. So, where the 
most carefully-made golf balls 
are manufactured, one man 
spends all his time looking 
through the finished balls, to 
be sure their centers are flaw- 
less. That may explain why 
your friend can outdrive you. 

This is only one of the X- 
ray’s many unusual jobs. 

In the famous French art 
gallery, the Louvre, each of the 
9,000 paintings is being ex- 
amined under X-rays to deter- 
mine its authenticity. Some 
startling surprises have resulted. 


By BOYD FISHER 





Professor John T. Norton, Massachusetts Institute of Technology, placing 
a plate to make an X-ray photograph that will show any flaws in acrank 
case. His new device is designed to test machinery, thus reducing danger. 


For instance, one of the paintings was 
supposed to be the work of the seventeenth 
century Italian master, Carlo Dolci. For 
two hundred years, people had accepted 
it as such. Then Professor Fernand Cel- 








WHAT X-RAYS MEAN TO YOU 


HO X-rays oysters? And why? How can these 

rays help your game of golf? What do they do 
toward making bigger and better eggs? Why do 
antique collectors X-ray the arms of ancient chairs? 
Here Mr. Fisher answers these questions and many 
more. 

Thirty-three years have passed since Roentgen 
laid down his glowing bulb on a book to answer a 
knock at the door and later found to his amazement 
the first X-ray picture in the world. That discovery 
first interested scientists, then became important to 
all men. A great discovery comes of age when it is 
applied to doing practical work of value to mankind. 








Super-Hens, and Save Men from Hidden Peril 


lerier, of the Arts and Crafts 
Conservatory, looked at the 
painting through his newly- 
invented X-ray machine, which 
looks like a “‘magie lantern.” 
It revealed that what the 
public saw was not Dolci’s 
work at all. Under the surface 
paint, on the original canvas, 
appeared the real masterpiece! 
Two centuries before, one of 
Dolci’s canvases had mysteri- 
ously disappeared. Someone 
had painted another picture 
over it, leaving a few faces 
and the signature showing. Ex- 
perts were able to peel off the 
outer layers of pigment and 
restore the original picture. 


Professor Cellerier, applying the X-ray, 
not only can distinguish an old master 
from a newer copy, but he can determine 
within a few months the date at which it 
was painted! He explains that the rays 


pass easily through modern 
paintings, while ancient works 
are more opaque. This is due 
partly to a difference in ma- 
terials, and partly to the fact 
that all pigments tend to grow 
more opaque with age. 
Another method by which 
the X-ray determines the origi- 
nal from the imitation is illus- 
trated in the case of Leonardo 
da Vinci’s “Mona Lisa.” In 
1911, this famous painting was 
stolen from the Louvre. The 
event caused a world-wide sen- 
sation. For two years its where- 
abouts were unknown. Then 
it was recovered and restored 





























Professor Fernand Cellerier in the Louvre 
with his X-ray machine looks through the 
surface of a painting. He proved the authen- 
ticity of the recovered “‘Mona Lisa.”’ 


to its old place. But immediately the 
rumor spread that the restored picture 
was but a clever imitation. Professor 
Cellerier was able to prove conclusively 
that the painting is the original. 

Under the outer layers of pigment, the 
X-ray revealed the blurred outlines of 
other Mona Lisas, showing that in the 
four years Da Vinci had worked upon the 
painting, he had made many changes be- 
fore he was satisfied. A copyist, having 
the finished work in front of him, would 
have made no such changes. 

X-rays have proved equally valuable 
in the examination of jewels. 

A few weeks ago, an old customer 
brought an unusually large pearl to a 
New York jeweler. A fine crack, barely 
visible, had appeared in it. The jeweler 
held it to the light and said: 

“If, that crack extends to the center, 
your pearl is worth only five hundred 
dollars. If it goes only below the surface, 
it can be polished away and the pearl 
will still be worth ten thousand.” 


AKING the pearl to his X-ray ma- 
chine, the jeweler was able to tell in 
a moment that the damage was superficial. 
Similarly, the rays reveal whether a 
pearl is real-or imitation. Real pearls glow 
under X-rays, while imitations, made of 
high density glass, are opaque. Even the 
pearl fishermen rely on this new aid to 
tell the value of their catch. When a 
boatload of live oysters arrive from the 
beds, an X-ray expert looks through the 
shells, one by one, to see if there are pearls 
inside! If there are, the oyster is opened. 
If not, it is thrown back into the water. 
Collectors of antique furniture have 
found X-rays a sure safeguard against 
fakes. For example, if the rays show no 
wormholes inside the wood, they know 
that holes on the surface were made by 
gimlets to give the appearance of age. 
The latest method of remodeling valu- 
able old Colonial mansions includes the 
use of X-rays. The architect goes from 
room to room looking through the walls 
and finding just where joists and pipes 
are hidden. Thus, haphazard tearing into 
walls is avoided. 
One of the strangest letters ever written 
was penned the other day by a University 
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of Illinois professor with 
the help of X-rays. On a 
sheet of paper, he wrote 
a note of no great im- 
portance. Then with an- 
other pen filled with a 
colorless ink, he wrote a 
secret message on top of 
the first letter. When he 
laid the pen down, the 
words he had written last 
had disappeared. 

No eye in the world, un- 


The mica used in telephone receivers and for 
many other purposes must be perfect. Here 
is X-ray apparatus that makes sure that it is. 


aided, would ever read that secret mes- 
sage. No bath of chemical solution would 
ever reveal it.. But under the X-ray the 
invisible letters would appear glowing like 
the hands of a radium watch! 

This magic ink is made from a cheap, 
colorless salt, possessing the strange prop- 
erty of giving off light, like a glowworm, 
under the influence of the rays. The 
property is called fluorescence. 

In other ways, closer to everyday life, 
X-rays are on the job for you. When you 
eat a piece of candy, or brush your teeth, 
or call “central,” or send a cable to 
France, little do you dream how much you 
may be indebted to them. 


OME years ago, a costly lawsuit arose 

over the finding of a piece of glass in 
some candy. Now, one manufacturer 
protects himself and his customers by 
passing each box of chocolates down a 
moving belt before an inspector who, with 
an X-ray machine, searches their contents 
for metal, glass beads, or other foreign 
objects which might have entered by mis- 
take. 

In another factory, toothbrushes are 
inspected in a similar way to see that the 
bristles are properly set. Slate, intended 
for telephone switchboards, is X-rayed to 
assure that it is free from streaks of metal. 
The rays likewise give the final approval 
to splices in submarine cables. 

If you like eggs for breakfast, or your 
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mouth waters at the sight of a juicy 
drumstick, you will be further indebteq 
to these rays. They promise larger chick. 
ens, bigger and better eggs, and mor 
of them! 

Dr. William H. Dieffenbach, of the 
Flower Hospital, in New York City, has 
just reported amazing experiments jp 
hatching Plymouth Rock eggs. Some he 
exposed to X-rays for a few minutes and 
others for several hours. In those exposed 
for the shorter period, the usual ratio of 
males to females among the hatched 
chicks was completely upset. Almost 
every chick was an egg-laying female! 

When the eggs were exposed 
for several hours, more sur. 
prising things happened. Out 
of them came chicks, perfectly 
healthy, but unlike any other 
chicks on earth! Some had no 
wings. Other strange changes 
in form that would require 
many generations of gradual 
evolution had taken place in 
a single generation. 


R. DIEFFENBACH be. 

F lieves that, with X-rays he 
will be able to produce new spe- 
cies of chickens superior to any, 
He found that many of the 
hens hatched from ray-treated 
eggs attained a weight far above 
normal, and that they began 
to lay much sooner than usual, 

X-rays have done much to 
make factories safer for work- 
men. Here, for example, is a 
throttle-valve as big as a 
three-year-old child. It must 
stand a pressure of nearly 2,000,000 
pounds. The slightest hidden flaw means 
possible death for men who work near by. 
Since the X-ray will photograph an in- 
ternal crack no wider than a hair, and 
will reveal the tiniest cavity, its use has 
largely eliminated this peril. In many 
plants, notably the Edison Company’s 
important high power plant at Wey- 
mouth, Mass., it is a rule that every 
casting must be X-rayed before it can be 
accepted or installed. 

Many men have been blinded or killed 
by abrasive wheels that have “exploded” 
at high speed while grinding tools. All 
such wheels now are examined with X- 
rays and shown to be free from defects 
before they are used. 

At the air mail field at Bellefonte, Pa., 
a pilot drops down out of an ominous sky, 
his plane rocking like a catboat in a 
choppy cross-wind. As he comes to a 
safe landing he, too, can thank the X-ray. 
For one of its latest services is examining 
the wood used in airplane construction, 
assuring that no internal knots or worm- 
holes will menace the life of a pilot in 
some hard fight with the elements. 

In the Navy, dangers attending prac- 
tice maneuvers with big guns likewise 
have been reduced. X-rays have provided 
the only reliable means of detecting a 
flawed “nose” in a high explosive pro- 
jectile, which would endanger the lives of 
all who might handle it. Big guns also 
are examined for internal cracks that 
might cause them to blow up under con- 
tinued firing. At the Watertown Arsenal, 
in Massachusetts, X-ray machines have 
been developed (Continued on page 128) 
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Howthe ‘Modern Iceman Works 


Why the Same Electric Current That Toasts Bread 
or Heats an Iron Can Keep a Refrigerator Cold 


By H. C. DAVIS 


ORE than twenty-five hundred 
readers of PopuLarR SciENCE 
Monruty have asked questions 
about household refrigeration 

in the last three months. Most of them 
have inquired about electric refrigerators. 

“Of course I know that in an ordinary 
icebox the ice absorbs heat from the air,” 
writes a man in Dallas, Tex., “but what 
I would like to know is how an iceless 
refrigerator can keep itself cold, and even 
manufacture ice, when nothing i is fed into 
it but electric current.’ 

The mystery seems even more com- 
plicated when you see the same electric 
current toasting bread and keeping a flat- 
jron warm. As a matter of fact, however, 
there is nothing very complicated about 
the basic theory on which electric refrig- 
erators operate. And the way in which 
these elementary principles have been 
made to work is amazingly ingenious. 


NYONE who has pumped up a tire 
by hand has demonstrated the ‘prin- 
ciple governing the operation of an iceless 
refrigerator. After the tire has been 
pumped up, the end of the pump near 
the hose is quite hot. And yet the same 
air that has passed through it, if let hiss- 
ing out of the tire valve an hour later, 
will seem colder than normal. 

What happens is this: Every time the 
plunger of the pump is pushed down the 
cylinder, it pushes ahead of it the count- 
less billions of vibrating air molecules 
that form the air in the cylinder. Without 
them the pump plunger would slam 
to the bottom without encountering 
resistance. 

As the plunger pushes the air molecules 
closer and closer together, the compres- 
sion increases the heat in the air. After 
being forced into the tire, this air gradu- 
ally cools down to normal as the heat is 
passed along to the rubber of the tire, 
and, in turn, to the outside air. 

Just as compressing air increases its 
heat, so expansion reduces its tempera- 
ture. And if, while it is compressed, its 
heat is absorbed by surrounding objects, 
then when it is finally allowed to expand, 
it will be colder than it was before com- 
pression. There, in a nutshell, is the 
principle of electric refrigeration. 


LECTRIC current is turned into 

mechanical movement by the electric 
motor. The mechanical movement is em- 
ployed to operate a pump, exactly like 
atire pump in principle, but marvelously 
refined and improved in efficiency. In- 
stead of ordinary air, another gas is used, 
such as sulphur dioxide or methyl chlo- 
ride. Either of these gases, when com- 
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pressed, turns into liquid at a much higher 
temperature than air, and consequently 
is more suitable for refrigeration purposes. 
Coils of piping connected with a pump 
are filled with one or the other of these 
two gases. The current is turned on, and 
the pump started. 


HE gas is compressed just as the tire 

pump compresses air. The gas be- 
comes hotter just as the air becomes hot- 
ter. As the hot compressed gas flows 
through the piping it gradually cools by 
passing out its heat, until by the time it 
reaches the bottom of the pipe it has 
dropped to the temperature at which it 
will turn into a liquid. 

From the bottom of the long coil of 
piping the liquefied gas is forced by a 
pump up through a pipe to an expansion 
valve at the entrance to another coil of 
pipes inside a tank full of brine or other 
nonfreezing liquid. The liquefied gas, 
as it reaches the expansion valve, is still 
under pressure from the electric pump, 
but the pressure inside the coil is very 
low. This is because the gas is constantly 
being sucked out of it by the pump. So, 
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CONDENSER COIL 


Typical mechanism of an electric re- 
frigerator, showing cycle of compression, 
liquefaction and expansion of gas that 
lowers temperature in food chambers. 


when the expansion valve releases a por- 
tion of the liquefied gas into the coil in 
the brine tank, the liquefied gas imme- 
diately begins to transform itself back into 
a gas and literally soaks up all the heat 
from the brine in the process. The brine 
tank, in turn, has taken heat from the air 
in the refrigerator. 

This continuous cycle of compression, 
liquefaction and subsequent expansion 
goes on as long as the motor runs the 
pump. Then, when the interior of the 
refrigerator has been cooled to the desired 
temperature, a thermostat automatically 
shuts off the current and does not turn 
it on again until the air in the refrigerator 
starts to warm up. 

This whole process is depicted on this 
page. Of course it is obvious that the ar- 
rangement of the apparatus shown in the 
diagrammatic illustration is of no partic- 
ular importance. The brine tank with 
the expansion coil inside naturally must 
be placed in the compartment ordinarily 
used for ice in the refrigerator, but the 
motor, pump, and cooling coil may be 
placed in the cellar or in a special unit 
placed on top of the icebox. 
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ew Houses for Old 


Inexpensive Brick and Stucco Veneers Make Frame Homes 


Beautiful, Keep Out Heat and Cold, and Reduce Fire Risk 


ONALD and Ada knew a lot of 
things about apartments, being 
a very clever young couple, but 
when they bought a house they 
were practically babes in the woods. 

They were not cheated, yet the effect 
of inexperience was almost as bad. When 
the truth finally dawned upon them they 
had a heart-to-heart discussion, because 
they liked the place, the neighbors, and 
everything. But the house just wasn’t 
what it ought to be in appearance or in 
fact. 

“Let’s take our problem to that old 
retired builder, Mr. Dinsmore,” wisely 
suggested Ada. “If 
anybody can tell us 
what to do he can.” 

“And without prej- 
udice or bias,”’ agreed 
the young husband. 

They found the vet- 
eran home builder 
charging a corncob 
pipe which, he as- 
serted, was a greater 
national asset than 
the gold reserve in 
the Treasury. After 
listening to the story 
of the young couple, 
he said: 

“*A new face for an 
old house—I guess that’s the prescrip- 
tion! Not that the dwelling you have is 
really old, but it looks seedy. For a per- 
manent job, for living comfort, and an ap- 
pearance to match the other houses in 
your street, I would advise either brick 
or stucco. Thus you will combine looks 
with fire safety and insulation against 
heat and cold.” 

“How can a frame house like ours be 
changed to brick?” asked Ada. 


“TPVHAT’S easy,” laughed the veteran. 

** You really do not change anything 
but simply add an overcoating of brick. 
Veneer is the term commonly used. Many 
new houses that seem to be all masonry 
are brick veneer, and this treatment is 
becoming popular for old dwellings. An 
old structure veneered is better insulated 
than a new one because it includes a layer 
of siding or shingles that would be omitted 
in a new building.” 

“What is the thickness of veneer?” in- 
quired Donald. 

“The width of one brick laid flat, which 
is four inches, or a fraction less if standard 
common brick is used.” 

“Have you any figures comparing the 
insulation value of this veneer with the 
regular insulation materials?” 

“Nothing exact,” replied Mr. Dins- 
more, “but wood frame is good and when 




































By JOHN R. MCMAHON 


you add to it an air space and four inches 
of solid masonry the combination is ex- 
cellent.” 

“Where is the air space?” questioned 
Ada. 

“That is what I have asked myself on 
some inferior jobs,” responded the vet- 
eran with a smile. ‘There should be an 
inch between the old wall and the veneer. 
The confined air insulates and prevents 
dampness from attacking the woodwork 
directly. It is well also to have a layer 
of tar paper on the wood surface. Be- 
sides the reasons I have given for that 
inch of space, it is a working convenience 
for the mason and 
takes care of irregu- 
larity of brick and 


A typical example of the 
transformation of an old 
frame house by giving it 
an overcoat of stucco. 
Wire mesh was applied 
all over the outside of the 
house at the left; then 
three coats of stucco, the 
standard number, were 
put on in an attractive 
color combination and 
the result is seen below. 


mon practice to use as wall ties thin strips 
of galvanized metal, bent at right angles, 
one end being nailed to the old wall and 
the other imbedded in mortar between 
the courses of brick. A better and stronger 
hold is obtained with large nails or spikes 
driven into each stud at a downward angle 
just above the brickwork and then bent 
down with a hammer so as to rest on 
brick. The nail head is imbedded about 
an inch in the masonry.” 

“What size nail and how about rust?” 
queried Donald. 

“Thirtypenny, which is four and one 
half inches long. A thin strip, although 
galvanized, will rust out sooner than the 
heavy spike, which is just steel. More. 
over, the spike gives a much more rigid 
anchorage.” 

“It’s spikes for us,”’ said the 
young man, “‘but tell me, what 
does our brick veneer wall rest 
on?” 


“TN RARE cases,”’ said Mr. 

Dinsmore, ‘‘the old founda- 
tion projects enough to give 
room for a veneer base. Gen- 











erally, as in your case, there is 
. a choice between two 
methods. My preference 
is an added concrete 
foundation alongside the 
old one. It need not be 
more than eight inches 
wide, but should go down 
below the frost line. A 
less width would serve, 
but would be hard to 
dig. The old wall makes 
one side of the form and 


Below: The photographs 
show, from the bottom up- 
ward, metal lath attached with 
furring nails holding it a 
quarter inch from the wall and 
three coats of stucco applied, 


xs 











Photographs by courtesy ofthe Portland Cement Association. 


differences in plumb between the old wall 
and the new.” 

“TI should think the veneer standing 
out that way from the house would be 
tippy,” commented the young woman. 

“Allow me to compliment you, my 
dear, on making a vital point. A four- 
inch brick wall has enough stability to 
serve as an inside partition, but on the 
outside it must be securely anchored to 
the old wall. A strong gale might dam- 
age a poorly fastened veneer. It is com- 
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usually the earth makes the other, except 
for the last foot or two. A concrete of 
one part cement, three sand, and five 

rts stone or gravel will be ready to 
build on in a couple of weeks.” 

“What is the other method?” asked 

a. 

Mande irons fastened to the wood sill 
of the house. This is criticized in the 
case of an old high foundation because it 
makes the veneer overhang and seem to 
rest on nothing, but I would be more in- 
terested in the question whether the sill 
is sound all along and whether such a 
base is permanent. If enough care is 
taken it may be satisfactory. The angle 
iron should be three by five inches and 
five-sixteenths of an inch thick. The nar- 
row side should have holes every four feet 
to take four-inch lag screws, which are 
screwed into the house sill. The five-inch 
side of the angle iron stands out as a 
ledge on which the veneer wall rests. Of 
course, the bricks are flush with the out- 
side edge, leaving an inch air space in- 
side.” 

“What can we do around windows, Mr. 
Dinsmore?” 

“There is no difficulty there. Leave the 
wood sill in place and build under it a 
sill made of bricks on edge, sloped out- 
ward at the rate of one inch in six in 
order to shed water. The rear ends of the 
bricks are cut at an angle to fit against 
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How brick veneer is applied to the 
upper stories of a frame house. Note 
the metal plate at lower left-hand 
corner of photo. Details of method 
are shown in diagram below. 


A most ordinary looking frame 
house, at the right, converted 
into the charming one below, 
principally by brick veneering, 
though windows were changed 
and the second story was 
squared. Left below: Diagram 
showing method of veneering. 





the old wall. The lower edge of 

the brick sill should project an = [— 
inch or more beyond the veneer 
wall. A rich mortar and careful 
work in fitting the new sill are 
necessary. In some cases metal 
flashing or oakum calking might 
be used in the joint. Sills of 
stone or precast concrete may be 
used; it is a matter of style and 
taste. To cover the joint at the 
sides between veneer and the 
old frame we nail on a molding 
strip known as staff bead.” 

“T guess the top of a window 
is more of a problem,” 
suggested the young 
man. 


“ATATURALLY, 
since a new sup- 
port must be provided 
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house and fasten them to every third stud 
with lag screws. We may remove siding 
so that the angle will rest flat against 
sheathing. If the roof has a steep pitch 
there may be a conspicuous gap between 
the bottom of the angle iron and the roof. 
We can hide this with a strip of metal 
flashing that looks useful and sometimes 
may be so.” 

“IT suppose we can veneer our porch the 
same as the rest of the house?”’ inquired 
Ada. 

“Just exactly. Of course, it isn’t neces- 
sary to warn intelligent people not to 
veneer a wood floor or wood steps. Use 
concrete for the hidden part and only 
enough bricks to cover the surface.” 















“What about the styles in 
bond?” asked Donald. 

“You are practically limited 
to one style—running or stretch- 
er bond, in which all the brick 
except window and other details 
run lengthwise with the wall. In 
regular walls of two-brick or 
more thickness it is simple to 
make headers with whole brick 
and to have a wide variety of 
combinations or bonds. While 
it would not pay to attempt any 
of these styles, you can please 
yourselves in mortar color and 
method of joints. With a 
stripped or recessed joint, cracks 
in the masonry will not show so 








for the veneer. Here 
an angle iron or its 
equivalent is obliga- 
tory. We have the 
angle piece overlap four 
inches on each side of 
the opening to rest on 
the veneer walls. For 
spans up to four feet 
and not much weight 
to go above, three by 
four-inch angles can be 
used, while for very large openings the 
same size that I mentioned for the base 
should be used and attached to studs 
every four feet with lag screws. The short 
span angle does not need to be screwed 
fast. Of course, the space above doorways 
is bridged in the same manner with angle 
irons resting on the masonry at each end.” 

“We have a porch roof. Would the 
veneer wall be laid upon it to cover the 
old wall above?” 

“No, the roof might sag under a weight 
for which it was not designed. Use angle 
irons the same size as for the base of the 





Photographs by courtesy of the 
American Face Brick Association 





Mr. McMahon’s articles, a 
monthly feature, are practical 
discussions of construction 
methods that make for perma- 
nence and stability, giving you 
real values when you build. 
He will gladly answer ques- 
tions about building problems. 
Address him in care of Home- 
building Department, POPULAR 
SCIENCE MONTHLY, 250 Fourth 
Ave., New York City. 

















much as with a joint filled with 
mortar up to the wall surface.” 

“T hope we are not limited in the kind 
and color of brick,”’ observed the young 
woman. 


“ATO, INDEED,” replied Mr. Dins- 
more. “‘ You have a wealth of color 
and texture to choose from in face brick 
and a good deal of variety can be had in 
common brick by mixing the overburned 
with the ordinary reddish ones. Common 
brick is forging to the front and is being 
accepted in the best architectural circles. 
“While sizes of brick and of mortar 
joints vary widely, a rough average al- 
lows six and one half bricks a square foot. 
Measure your walls, deduct openings, and 
you can find out the approximate number 
of bricks required. They cost from six- 
teen dollars for common to twenty-five 
dollars or more for face brick. As to la- 
bor, one bricklayer with a helper will lay 
about 400 veneer bricks in a day.” 
“Don will enjoy himself measuring 
and figuring (Continued on page 129) 
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Queer Notions about Oil Burners 


Here Are the Alarming 
Tales on One Side and 
The Facts on the Other 
Regarding Fire Danger, 
Noise, Smell, and Dirt 








By 





ISINFORMATION, like bad 
news, travels both fast and far, 
gathering embellishments as it 
goes. That is why people have 

such queer notions about oil burners. 

Here, for example, is a question typical 
of hundreds presented by readers of 
Poputar Science Monruty to the en- 
gineers of the Popular Science Institute 
of Standards: “Is it true that with those 
burners using an electric spark to ignite 
the oil there is always the possibility of 
an explosion?” The question appears in 
various forms. Sometimes it suggests 
possible danger from one source, some- 
times from another. In fact, almost every 
component of an oil burner has been 
suspected of causing fire. 

Obviously, no one wants to take a 
chance on the possibility of a fire from 
the operation of the heating plant, but if 
you choose an oil burner that has been 
listed as approved by the Popular Science 
Institute of Standards, you can be abso- 
lutely certain that there is no apprecia- 
able fire risk, no matter what kind of 
ignition is used or how the burner is 
built. 

In fact, the risk of explosion or fire in 
the operation of the ordinary coal furnace 
may actually be greater than with a mod- 
ern oil burner in which every possible 
chance for fire is automatically guarded 
against. 


WO other such questions are: “Does 
an oil burner cover all the walls and 
furniture with a sticky black soot?” and 
“Is it a fact that there always is a strong 
smell of oil about when you burn oil?” 
When oil, or any other fuel, is burned 
the products of combustion must go some- 
where, and if they don’t go up the chim- 
ney they must spread through the air in 
the house. But such a condition usually 
arises from a broken smoke pipe or a 
plugged up chimney flue, and, whether 
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This sectional drawing shows how a good oil burner, properly installed, automatically maintains 
any desired temperature and is free from noise, dirt, unpleasant odors, and fire danger. 


you burned oil or coal, you would be in 
for annoyance until repairs were made. 
It is true, however, that with a poor 
oil burner you might get the house full of 
soot within a week if an incompetent me- 
chanic accidentally set the burner for a 
smoky flame and in addition did not make 
sure of an adequate draft in the chimney. 
But such things cannot happen with a 
high-grade burner properly installed. 


Y FRIEND says that all oil burn- 

ers make a loud, rumbling noise 

that you can hear all over the house. Is 

that so?” That is another frequently 
repeated question. 

If an oil burner is improperly adjusted 
it may make a noticeable noise. If the 
burner is improperly installed in a hot air 
heating system the noise can be heard 
throughout the house. But a burner in- 
stalled by a competent mechanic, and 
working as it should, is not noisy. And 
with steam, vacuum vapor, or hot water 
heating systems, where there are no large 
air pipes leading to the upper floors, the 
noises are muffled inside the furnaces. In 
fact, with the average installation, the 
noise cannot be heard upstairs unless the 
house is quiet, and even then you usually 
have to stop and listen for it. 

This statement often appears in our 
readers’ letters: “I have been told that 
heavy oil fuel contains more heat units, 
but you can’t burn heavy oil fuel without 
getting into a lot of trouble with carbon.” 

Oil fuel is the name given to a whole 
class of materials obtained from crude 
petroleum. Everything heavier than ker- 
osene and lighter than crude oil is oil fuel, 
but no oil burner designed for home use 
will burn, with any degree of satisfaction, 
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oil fuel that reads lower than twenty-four 
degrees on the scale of the particular 
hydrometer used to test oils. Some burn- 
ers require a lighter oil than others, and 
no reputable oil supply company will 
quote you a price on oil fuel until you 
have told them what kind of burner you 
have. 

You can’t judge oil fuel by its looks or 
even its smell. It isn’t like coal. The 
heavier the oil fuel the cheaper it is, and 
complaints about excessive carbon and 
smoke undoubtedly originated with peo- 
ple who attempted to burn a heavier oil 
than their oil burners could handle. 


HE problems connected with the stor- 

age of oil fuel have given rise to much 
misinformation. For instance: “They 
tell me that the oil tank becomes filled 
with sludge after a while and has to be 
dug up and cleaned out at considerable 
expense.’ 

No reputable oil company will sell oil 
filled with dirt, and there is nothing in 
the oil itself that could form sludge or 
muck. A good tank, properly piped, is 
permanent equipment that will give serv- 
ice for many years without cleaning or 
other attention. 

Prospective oil burner owners have 
been warned that their fire insurance 
premiums will be increased when they 
put in oil burners. If you purchase an oil 
burner approved by the Underwriters’ 
Laboratories, and it is installed according 
to their rules, there will be no increase in 
insurance rates. 


In a coming number POPULAR SCIENCE 
MONTHLY will present important facts 
as to the cost of oil for home heating 
as compared with other fuels. 
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BY HESE pictures show the Fly- 

x HEIGHT OF TENDER ing Scotsman, the English loco- 
j motive that recently made a 
heey world’s record. nonstop run—be- 

tween London and Edinburgh, 
nearly 400 miles—almost a hundred 
miles beyond the record made a 
year ago when the Royal Scot in- 
augurated a nonstop trip between 
London and Carlisle. 

The unique feature is illustrated 
by our artist’s drawing at the left. 
The leading coach and the engine 
cab are connected by a corridor ex- 





“PASSAGEWAY FOR 
7 RELIEF CREWS 
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Arrangement for shifting engine crews in transit. 
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Huge Engine Breaks Record 


tending down the right side of the tender. 
This enables a fresh engine crew to relieve 
the tired one when the run is half over, 
without stopping the train. When not at 
work both crews rest in the head coach. 
In the past, nonstop runs have been lim- 
ited by the endurance of single crews. 
The innovation is made possible by a 
slight increase in the height and width 
of the tender and a rearrangement of the 
coal space. Several similar locomotives 
are under construction for this nonstop 
service between London and Scotland on 
the London and North Eastern Railway. 
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Kirk Ames in 14-foot Class C Baby 
Whale wins 133-mile Albany-New 
York race down the Hudson in 4 
hours, 44 minutes, 10 seconds. Pic- 
tures taken during and after race. 


T SEEMED a shame 
to accept Dick Pope’s 
challenge to a two-mile 
dash across a Winter 
Haven lake. Although Dick 
was commodore of the Flori- 
da Outboard Racing Associa- 
tion, he was also captain, 
crew, and navigator of an 
unpainted tub about ten 
feet long and forty inches 
in the beam. Dick had made 
it in his back yard. Mine 
was a trim mahogany twen- 
ty-footer with shining brass 
work and the kind of stream- 
lines you read about. 
Moreover, my boat had enough four- 
cylindered power to drive it easily 
twenty-five miles an hour, while Dick 
depended on a portable engine and 
propeller, fastened to the outside of his 
boat’s stern—an “outboard.” 
“IT owned an outboard twelve years 
ago,”’ I laughed as we prepared to start. 


ew National 


By EARL CHAPIN MAY 
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“My arms still ache from cranking it. 
I know the theory. You spin the flywheel 
until you, maybe, get a spark, and then 
your cylinder rotates an upright crank 
shaft at the bottom of which a propeller 
whirls. Good bye, my boy, I'll wait for 
you on yonder shore.” 

“‘Let’s go!” he shouted, and he went. 
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———! ~s ~=s perfectly. But Dick Pope 
ur was right. Lots has hap- 
pened. 
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Malcolm Pope, 18-year-ol 
outboard racer, runs his craft 
up an incline set in the water 
at Winter Haven, Fila., 

makes the craft do a 35-foot 
leap. The photographs show 
the boat at the beginning 
and in the middle of the leap, 


Sport 


Dashing Along at a Speed 
Of More Than 30 Miles an 
Hour, Tiny Outboard Motor 
Boats Break Race Records 


But at the finish it was he, 
not I, who waited. ‘You'd 
better buck up a bit on 
motor boats,”’ he said. “Lots 
can happen in twelve years. 
So long.” 

And he spun around and 
scooted off derisively. 

That sad experience made 
me a discoverer. Like many 
another water lover I had 
beheld, without seeing, a 
marvelous development of 
minor motor boating for the 
multitude. Twelve, four- 
teen, or sixteen years ago 
the outboard power plant or 
“portable” was accepted by 
inland fishermen and _ row- 
boat users as an occasional 
substitute for oars. While 
an outboard would push a 
small boat across a lake or 
on a cruise, it was a “‘one- 

lunger’’—and a single gas 
—d)) cylinder seldom functions 


Outboard cylinders were produced in 
pairs. Piston displacement was enlarged. 
Costly alloys replaced cast iron and 2om- 
mon steel. Sealing of coils and condenser 
casings made magnetos nearly water- 
proof. Even submersion rarely short- 
circuited them. Solid units took the 
place of several parts, particularly at the 
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When the wind is down or 
the outing party wishes a 
rest from manipulating sails, 
the outboard motor does 
service on a tiny yacht. 








A moose-hunting expedition, 
made with an _ outboard 
motor canoe on Lake On- ! 
tario, returning to camp with ' 
the result of a day’s sport. i 
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propeller end. Slip-clutches and other 
shock absorbers protected propellers and 
saved sheer-pins. Separate feed pipes 
and cooling system tubes prevented water 
mixing with the lubricant. Elimination 
of brass in submerged parts did away 
with salt sea rust. The slow, shaky, noisy, 
temperamental motor disappeared so 
generally that “outboard” became al- 
most synonymous with “reliability.” 

It certainly became synonymous with 
“speed.” From an official 1925 record of 
about thirteen miles an hour, outboard 
speed had reached more than thirty miles 
this year. So carefully did outboard 
engineers determine the best bore-stroke 
ratio, most efficient compression pressure, 
correct size and timing, dimensions of 
pistons and curvature of intake passages, 
and minimum weight commensurate 
with safety and continuous service, that 
outboard motors developed in some cases 
more measured brake horsepower per 
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cubic inch of displacement than airplane 
engines. 

A modern one-cylindered outboard 
motor weighing about twenty-five pounds 
will register 3,000 revolutions a minute 
instead of the old-time 1,500; a twin- 
cylindered motor, three horsepower with 
3,500 revolutions. But heavier twins will 
develop eleven horsepower, and there are 
*“‘quads” weighing nearly one hundred 
pounds that will travel thirty-five miles 
an hour through still water. Such 


Half out of the water and more are these outboard 
motor craft in a sensational Gold Cup race which 
held spectators almost breathless at the beautiful 
Greenwich, Conn., course on Long Island Sound. 


motors cost from $100 to $175 each. 

Many experiments showed that no 
matter how powerful the motive force, 
an ordinary displacement hull could be 
sent ahead only so fast, for an increase 
in power would merely make it dig 
deeper into the water. New models then 
came into vogue—baby hydroplanes, 
flat-bottomed craft that at high speed 
rise and skim along the water. Single 
hydroplanes have one continuous bottom, 
without a break from stem to stern. Step 
hydroplanes, which are often faster, have 
a break or step across the bottom either 
amidships or toward the stern. Still 
others have two steps, generally near the 
middle. All steps are at right angles to 
the keel line, and are seldom more than 
three inches high. Since such hydro- 
planes “‘ride on their tails,” the form of 
bow or stern is not important. 

The outboard fan buys these boats 
from factories at from $150 to $250, but 
thousands of fans make their own. 

Probably nine tenths of the hundreds 
of thousands of outboard devotees get 
their greatest pleasure from cruising in 
small hydroplanes, rowboats, or canoes. 
Any craft that floats is more or less 
adapted to outboard motoring. 

The artist and au- 
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For the small fishing 
boat the outboard 
motor makes an ideal 
labor-saving substitute 
for old-fashioned oars. 


Left: Uncle Sam gives 
a new pleasure to an 
English couple, seen 
on the Thames in a 
rubber boat with an 
American outboard. 


thor, G. H. Mitchell, 
starting from the pic- 
turesque Ontario ham- 
let of Penetanguishene, 
with an outboard on 
an eighteen-foot canoe, 
explored a hundred 
miles of Georgian Bay’s 
eastern shore as far as 
Barry Sound, fishing 
and camping as he 
went. Prying them- 
| selves loose from busi- 
_| mess cares, Franklin 
Dunn and Herbert 
Wendt of Detroit trav- 
| eled| by Lake Erie 
‘| steamer to Buffalo. 
- Then in a sixteen-foot 
clinker-built rowboat with a twin-cylin- 
dered motor they purred and locked 
through the Erie Canal and followed the 
Hudson and Harlem rivers to Long Island 
Sound and the Gold Cup regatta at Flush- 
ing, N. Y. They averaged seventy-five 
miles for each ten-hour “‘working”’ day, 
and slept in a shelter tent. Each gallon of 
gas carried them fifteen miles. 
Paul and Phil (Continued on page 110) 
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ortunes from Magic Logs 


How Daring Men Face Beasts, Reptiles, and Savages 





G. Proctor Cooper, who battled the Panama 


jungle to wrest from it two logs of “‘magic wood. 


UT of the jungles of western 

Panama, G. Proctor Cooper, a 

Yale forestry expert, has recently 

brought two logs of one of the 

rarest woods known to man. It is a 

strange ruby and black wood that bursts 

into a golden sheen when placed in the 

light. The half wild tribes of the tropics 

credit it with miraculous curative powers. 
They call it ““magic wood.” 

Vague rumors of its existence had 
drifted from time to time from the Bo- 
cas del Toro district. But only one 
fragment, no larger than a man’s 
finger, obtained from a native who 
could not tell where he had found it, 
had reached civilization. 

With this bit as a clue, Cooper set 
out on a seemingly hopeless quest. 
There followed an odyssey of tropical 
hardship that must rank with that 
of the legendary conquistadors who 
marched with Pizarro on his conquest 
of Peru. 

From the beginning, Cooper followed a 
trail studded with reverses. His pack 
mules were caught in a landslide. His 
guides pointed out every log but the 
right one. His axmen deserted him. He 
had to traverse steaming jungles and 
climb rocky mountain paths until his 
shoes dropped from his feet. He forded 
swollen, treacherous streams. He waded 
—sometimes shoeless—knee-deep through 
ellow, slimy mud until he dropped ex- 
Soested and slept in the mud and water. 
He braved the fever, the biting, poisonous 
insects of the tropic night, and the 
venomous snakes of the jungle. But he 

found the magic wood! 





” 


PARKER STOCKBRIDGE 


Beside two rotting logs, his long 
trail ended. For the strange wood he 
sought, the Bloodwood Cacique (pro- 
nounced Kah-see-key), comes not 
from live trees but from rotting 
chunks in the forest. It is the almost 
imperishable heart of the fallen trunk 
that remains after ants and worms 
have burrowed through the bark and 
sapwood. 


“FPXHERE is something uncanny,” 

said Cooper in describing the mo- 
ment of his discovery, “about stum- 
bling on a rotten log in a tropical un- 
dergrowth and with a stroke of the ax 
through the moldering litter laying 
bare the deep red of one of the rarest 
woods in the world!”’ 

Yale University will receive one of 
these logs. The other will be exhib- 
ited at the Field Museum of Natural 
History in Chicago. Besides these 
Cacique logs, Cooper’s trip yielded 
several hundred other specimens. When 
these are examined and classified, they 
may reveal species hitherto unknown. 

This stirring search for legendary tim- 
ber forms but a single epic in the annals 
of an adventur- 
ous, little-known 
fraternity — the 
rare wood hunt- 
ers. 

As this goes to 
press, far down 
in the vast tim- 
berlands of the 
Guianas and the 



















of the Jungles to Bring Back Bits of Wood 


Orinoco delta another adventurer of the 
same fraternity is seeking other hard. 
woods of the tropics. The timber he wil] 
bring out to the seaport will be trans. 
ported to this country by the American 
Society of Mechanical Engineers. It wil] 
be cut into test samples and sent to the 
forestry department of the University of 
Michigan for examination. It is hoped 
that these tests will reveal that for certain 
engineering purposes some of the new 
wood is superior to any now in use. 

The other day, I had the good fortune 
to meet one of this sparse and unsung 
company who brave the dangers of the 
wilds for precious timber. It was on an 
East River pier in New York City, where 
the Corinto, the Troja, and the Ancon 
were discharging cargo. 


IHERE was the smell of the tropics 

about the ships—an exotic atmos- 
phere that their very funnels exhaled— 
and their cargo was logs, balks, and 
timbers of strange, rare woods from the 
ends of the earth, the sound of whose 
names suggested high adventure. Ama- 
ranth, bethabara, padouk (they call it 
Corail d’ Afrique, too), cocobola, lignum- 
vite, Gonzalo Alvez, prima vera (that 
means “springtime”’), palo de sangre, 
curariere, peroba, balsa, Pernambuco— 
the words savored of the Spanish main 
and the Ivory coast, of strange tribes 
lurking in dim forests by unknown rivers, 
poisoning wells to kill the white man or 
shooting him from ambush with poisoned 
arrows. 

The quest of rare and beautiful woods 
has led adventurous men on long and 
dangerous journeys into hidden corners 
of the world ever since Hiram, King of 
Tyre, brought cedars of Lebanon and al- 
mug trees to build King Solomon’s temple. 

Clayton D. Mell, 
free-lance hunter 
of rare woods, is 
one of these. When 


Cooper expedition fording a jungle river after finding the only two magic wood logs ever brought to 
civilization, carried by the second mule. Above: Prof. S. J. Record, whose clue started the hunt, 
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he talked to me, his ears were still ringing 
with the quinine with which a hospital 
had stuffed him—for he had caught the 
fever in Nicaragua on a hunt for a rumored 
forest of lignum-vitze,.growing in the dry 
bed of an ancient lake. 

“T found them,” Mell said, “but get- 
ting them out will have to wait till the 
revolution is over. (I had trouble enough 
getting two hundred tons from Lake 
Managua, only fifteen miles from the 
town, down to the port, Corinto.) But 
the marines have built a road that will 
make the hauling easy when the time 
comes.” 

A world-wide shortage of lignum-vite 
had sent Mell on his twenty-sixth tree- 
hunting trip to the tropics. Le Havre, the 
world’s great rare wood auction mart, 
reported not a ton to be had. A ton isn’t 
much. A standard six-foot log twenty 
inches thick weighs a ton and a quarter 
and sells at $125 to $175. 

Most people see lig- 
num-vitee only in bowl- 
ing balls and carpenters’ 
mallets and boys’ tops; 
but its big market is for 
bushings for the stern- | 
post bearings of big ship 
propellers. A self-lubri- § 
cating bearing of lignum- (gi 
vite —full of natural § 
oils, impervious to sea 
water and ship worms, &% 
neither swelling nor fa 
shrinking — will outlast By 
three of steel. Early | 
clock-bearings made of 
this self-lubricating wood 
are said to have run 100 
years without oiling. 


“i ’S going,” said Mell. Gathering cocobola for knife handles in Panama. 
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an inch thick, but some are 
as thin as one hundredth of 
an inch. A single $1,500 
stump of burled American 
black walnut has yielded 
4,400 square feet of veneer. 

Furniture woods are gen- 
erally used only as veneers, 
but other curious woods are 
used solid for interesting pur- 
poses. For example, the red- 
dish brown cocobola rivals 
the rosewood in hardness and 
beauty; but its coloring mat- 
ter is insoluble in hot or cold 
water and it will not split, 
warp, or check; hence it is 
most useful as handles for 
knives and other kitchen 
ware. 

“My last trip for cocobola 
was to Panama,” said Mell. 


“We can’t get any Natives resent the white man’s cutting the wood, 


now except from Nicara- 
gua and Panama. It 
takes 250 years for a tree to grow to two 
feet thick. Here’s a log’—he pointed to 
one just swung from the hold of the ship— 
“that was mature when Columbus landed.”’ 

And Mell knows his tropical woods. He 
took up tree hunting for commerce only 
after eleven years in the United States 
Forest Service and after writing the 
standard authoritative book on hard- 
woods—this in collaboration with Profes- 
sor Samuel J. Record of the Field Museum 
and Yale University School of Forestry. 

The rare woods in which Mell special- 
izes are obtained only a few tons at a time 
and sometimes only a single log—but this 
may sell for several thousand dollars. 
The price depends on the quality and 
beauty that are expected to be revealed 
when the log is cut into veneers. Some 
buyers for furniture man- 
ufacturers have an un- 
canny ability to determine 
at a glance the quantity 
and beauty of the veneers 
a certain log will produce. 
One such buyer is known as 
“the man with the X-ray 
eyes.” 

Buyers may pick their 
own logs on the pier and 
direct all operations to 
and through the mill in 
order to get the greatest 
value. The standard ve- 
neer is a twenty-eighth of 


but gladly sell it to him for calico and tobacco. 



























“The trees grow singly 
and are widely scattered 
through the forest. The 
Indians put all sorts of 
obstacles, including 
death, in the way of white 
men who try to penetrate 
their country. I make up 
a party of ten or twelve 
and establish camp on the 
edge of the forest; then I 
buy wood from the na- 
tives, paying them chiefly 
in calico and tobacco.” 
As we moved down the 
pier, Mell pointed out 
other pieces, timbers such 
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Preparing Bloodwood Cacique log for exhibition 
in the Field Museum. This rare ruby and black 
wood shines in the light with a golden sheen. 


as men who know the spell and fascina- 
tion of rare wood travel half around the 
world and risk their lives to obtain. 
“Here is balsa.” He picked up easily 
a fairly large timber that looked as if 
it would tax the strength of four men 
to lift. “It is the lightest wood in the 
world and grows from sprout to ma- 
turity in five years in 
“9 «Ecuador. It is used 
to pack acetylene gas 
tanks, for it absorbs 
a great amount of gas 
under pressure and 
releases it when the 
tank valve is opened. 
It is a great insulator, 
too. Yeast manufac- 
turers line their ship- 
ping boxes with it 
because it reduces 
weight and freight 
costs and also pro- 
tects the yeast against 
extremes of heat and 
cold. Nowadays some 
balsa is used in radio 
loudspeakers.” 


OSEWOOD, once 
the principal 
material for fine piano 
cases, has largely been 
rare wood expert, supplanted by ve- 
discoverer of a cache “Th ° ‘Il 
of cypress logs cut Meers. T ere = sti 
by the Spaniards in a market for it,”’ Mell 
Mexico more than told me, “but not 
four hundred years 
ago and still sound. enough to warrant 
fighting our way into 
i atone 40 Reins Brazilian forests, 
vite, cut after the where most of it grows. 
tree had been grow- We wait for the local 
— for —, — traders to bring it 
Voriva neue for Out. We get a thou- 


from Nicaragua for 
the United States. (Continued on page 128) 





Clayton D. Mell, 
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Making Street Cars Noiseless 


Lead and Rubber Shock Absorbers and Asphalt-Sealed Rails 
Make New Vehicles Glide Like Boats 


By ARTHUR A. STUART 

































HE time-honored street car, which 

seemed to have fallen somewhat 

behind in the procession of modern 

inventions, has just gone through 
a major operation. It has had its noises 
and jolts extracted. Modeled anew, it 
reenters the race against its rubber-tired 
rivals. 

On the streets of San Francisco six new 
cars, padded with shock absorbers from 
wheels to floor, recently made their ap- 
pearance on rattle-proof trucks. They are 
said to have won a joyous welcome, and 
others will follow. 

In the shops where these up-to-the- 
minute vehicles were built, experts em- 
ployed ingenious methods to dampen 
jarring vibrations and muffle nerve- 
racking noises. To deaden the noise of 
grinding gears, they cut a groove around 
the inside of each gear and poured 
it full of lead, which is a poor con- 
ductor of vibrations. Then, above 
the bearings, where the 
wheel trucks join the 
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Placing layers of thick rubber pads 
between the floor of the car and its 
outer frame. Upper photo shows the 
thickness and number of these pads. 





body of the car, they 
inserted shock-proof rub- 
ber pads to_ insulate 
against jolts. 

Other rubber pads 
were placed between 
the body and frame. 
To further prevent vi- 
bration of the trucks 
from reaching the pas- 
sengers, they placed a 
heavy layer of feltlike 
























insulating material under the 
entire floor of the car. Even 
thumping air-brake pumps 
were insulated with the same 
material. 

Finally, for a thorough si- 
lencing job, an engineer de- 
vised a new type of rail crossing 
which, it is claimed, prevents 
the pounding noise of wheels as 
they pass over it. The secret 
lies in sealing and reinforcing 
the intersecting rails with as- 
phalt. 

Officials of the San Francis- 
co street railway company 
declare that passengers can 
ride in the new cars almost 
as smoothly as in a_taxi- 
limousine. The ingenious im- 


provements, pictured on this page, not nat 
only will add to the comfort of riders, thre 
but will help to rid the city of one con- fina 
iributing cause of nerve-trying noise and and 


















Eliminating the noise and jar where tracks cross each other by sealing and rein- 
forcing the intersections with asphalt. This, it is claimed, quiets the nerve-racking 
sound of wheels bumping over joints. Above: A groove cut in the master gear, 
as well as all others, is poured full of molten lead, which, being a poor conductor 
of vibrations, makes the car run less noisily. Right: Putting rubber pads 
between center bearing and truck bolster to save car from motor vibrations. 
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Alfred Lee Loomis and the 
two worlds he lives in— 
the feverish market of 
money, stocks, and bonds 
in the city’s throbbing 
heart by day; the quiet 
of a splendidly equipped 
laboratory on a suburban 
estate in leisure hours. 











Scientist of Wall Street 


After a Hectic Day on the Market, Alfred L. Loomis Turns to His 
Laboratory as a Hobby—How He Discovered Sounds That Burn 


T IS the peak of a rush day on the 
New York stock market. In the 
office of the vice president of a large 
Wall Street banking house, a dy- 

namic, boyish-looking man sits at the 
throttle of a high-speed machine of 
finance. About him seethe the hubbub 
and excitement of the world’s money 
market. Quick decisions, hurrying mes- 
sengers, the steady grind and chatter of 
the stock ticker—each moment is crowded 
with feverish activity. 

A few hours later, on a broad estate at 
Tuxedo Park, N. Y., miles from the city 
frenzy, this same high-powered business 
executive may be seen hard at play. In 
white apron, surrounded by curious test 
tubes, chemicals, and electrical apparatus, 
he is taking his recreation—in a physics 
research laboratory! 

The man is Alfred Lee Loomis, physi- 
cist; business man of science. The labo- 
ratory is his private playground. It is his 
hobby. Where other men play golf, or 
putter in the garden, or tinker with tools, 


By GEORGE LEE DOWD, JR. 


for relief from business cares, he turns to 
his retorts and his experiments. 

The Loomis laboratory is known to 
scientists the world over. For, from his 
playtime research in collaboration with 
technical men of note, who accept his 
hospitality and the use of his fine equip- 
ment, have come some of the newest 
marvels of discovery in physics and 
biology. 


OST spectacular of these is the pro- 
duction of super-sound—intense 
*‘noises”’ so silent that no human ears can 
hear them, yet so terrific that they can 
kill frogs and fishes, or burn your fingers! 
Through a _ high-powered microscope, 
Loomis has seen these waves of silent 
sound twist and shatter human blood 
corpuscles into a thousand bits, or hurl 
cells of living protoplasm into a mad, 
whirling dance of death. 
A fascinating hobby, this—to turn 
from the rumble of Wall Street to play 
with “whispers of death!” 


It was some months ago that Loomis 
and Dr. R. W. Wood, Professor of 
Experimental Physics in Johns Hopkins 
University, first created the strange 
‘burning sounds.”’ These are sound waves 
vibrating at the tremendous rates of 
100,000 to 700,000 impulses a second. 
The lowest musical pitch which most 
people can distinguish has about forty a 
second. The standard middle C on your 
piano has 256. The more rapid the vi- 
brations, the higher the pitch. Beyond 
about 20,000 a second, we can hear no 
sound, though it has been said certain 
insects can. Somewhere near the limit of 
human hearing is the squeak of a bat. 
Most young people can detect it; some 
older folks cannot. 

To produce waves of super-sound, 
Loomis and Dr. Wood devised remarkable 
apparatus of clear quartz, which possesses 
the unusual property of vibrating (ex- 
panding and contracting) in response to 
high-frequency alternating currents of 
electricity. (Continued on page 136) 
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uning-In the Short Waves 


How to Build a Simple Adapter Unit Which Will Widen 
the Range of Your Electric or Battery-Operated Set 


OUR radio broadcast receiver 
is like a horse fitted with 
blinders. The horse can see 
only the road in front of him. 
Your receiver can tune-in only the 
waves in the broadcast band from 
approximately 200 meters to about 
550 meters. The only difference, in 
fact, is that the blinders on the horse 
can be removed or adjusted to widen 
his vision, whereas a radio receiver 
cannot be made to receive a wider 
band with maximum efficiency. 

What goes on immediately above 
550 meters is of no particular impor- 
tance to the average radio fan. It is 
mostly code transmission, ship to 
shore traffic, radio compass signals, and 
so on. But on the other end of the wave 
length band, from 200 meters down, there 
is a considerable amount of radio trans- 
mission that may be of interest to you. 
Stations such as KDKA in Pittsburgh, 
WGY in Schenectady, and KYW in 
Chicago regularly broadcast programs 
on waves below 100 meters, as well as 
on their regular waves in the broadcast 
band. Because of the marvelous carrying 
power of the short waves, listeners in 
distant parts of the country often are able 
to get one of these stations on the short 
wave with excellent volume, when the 
station can be heard only weakly or not 


By ALFRED P. LANE 













The special short wave adapter in Fig. 4, in use 
with the Poputar Science Monrtnty Electric 
Set, detailed in our blueprints 79 and 80 or 81. 
















































broadcast receiver is easy and quite 
inexpensive. In its simplest and most 
practical form, it consists of a short-wave 
tuning circuit plus a single vacuum tube 
and a special plug that can be inserted in 
the detector socket of the broadcast 
set in place of the detector tube. The 
latter is transferred to the socket in the 
short wave circuit. By this method you 
cut out the radio-frequency amplifier 
stages and the detector stage in your 
broadcast receiver and substitute for 
them the plain regenerative short wave 
detector. 


F COURSE it is for you to decide 

as to how elaborate a short wave 
adapter you wish to construct. The 
illustrations of Figs. 1 and 6 show the 
simplest possible construction. 

The essential parts you will need 
depend on the type of broadcast receiver 
with which the short wae adapter is to 
be used. 

Fig. 1 shows a picture wiring diagram 
of a short wave adapter for a battery- 
operated receiver of the usual five or six 
tube type. Fig. 6 shows the model unit. 

To construct this unit you will need a 
set of short wave coils with a plug-in 
type of mounting. Plug-in coils must be 
used, because it is impossible to cover all 
the wave lengths from fifteen to 200 
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at all on the regular broadcast wave. meters with a single tuning unit. there 
One antenna coil A will do for all the « 
N ADDITION, all the 18,000 licensed wave lengths, however, so that the W 
amateur radio operators in this coun- plug-in units each consist of secondary cond 
try, and many foreign radio amateurs, coil B and tickler coil C for each wave to o 
carry on their phone and code communi- band. Fig. 5 shows two different use | 
cations on waves below 200 meters. And makes of short-wave coil sets that even 
if you are a bug on bringing in distant have been approved by the Popular stati 
stations, you can, on the short waves, Science Institute of Standards. The ing ° 
tune-in amateur stations all over the ae two units in the set at the right trou 
world. Of course you will have to PRONG include only the four coils needed to And 
master the code to do this, but as the \ leive-prone cover the band from fifteen to slightly large 
call letters are repeated many times, poopy over 200 meters, while the set of coils tuni 
usually at a rather slow rate, you do not at the left includes extra coils sold sible 
have to be an expert. separately, one of which will get down use 
Building a short wave adapter for your | to thirteen meters while the others it w 
FIG.2 2 ered 
aps 
Fig. 1, at left, shows wiring diagram of a \ nn 
short wave adapter for a five or six-tube ® 
battery-operated receiver. The model é. i 
unit is shown in Fig. 6 on opposite page. TO 24bv. AL 7 | } 
/A.C. O c 
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Fig. 2, above, shows the same circuit ya Sane | ditic 
. > : L| 
modified for use with electric receiv- foe be u 
ers using the 227-type detector tube. FO #45 
capé 
ing 
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, oe how 
Fig. 3, at right, shows wiring diagram men 
employed in building the model adapter 
unit in Fig. 4, for use with the PorpuLtar FIG.3 usec 
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will tune the regular broadcast band of 
wave lengths. This particular set would 
be suitable for the constructor who 
wanted to build a plain regenerative 
receiver to cover the broadcast bands as 
well as the short wave lengths. 

D is a standard type of variable con- 
denser with a capacity of .00014 mfd. 
(usually seven plate), and E is a variable 
condenser of .00025 capacity. F is a grid 
condenser which should be of .0001 mfd. 
capacity and G isa five-megohm grid leak. 
Risaradio-frequency choke coil of eighty- 
fivemillihenries inductance. S, the socket, 
should be of the standard X type if 
the adapter circuit is to be used with a 
battery operated receiver, or of the five- 
hole Y type if the unit is to be used with 
a modern electric receiver. 


F COURSE you will 

need a panel and a 
baseboard. A convenient 
size for the panel is seven 
by twelve inches. The 
baseboard should be ten 
or twelve inches wide so 
that the coil mounting 
can be placed back where 


Fig. 4, at right, is the 
short wave adapter 
designed especially 
for use with the ieee 
PopuLAR SCIENCE ee 4 
MonTHLY Electric ‘ 
Set. With it, you 
can shift instantly 
from the broadcast 
band to short waves. 


there will be no metal in the field of 
the coil. 

While it is desirable to use a .00014 
condenser at D, as the coils are designed 
to overlap with this condenser, you can 
use a larger capacity such as .00025 or 
even .00035. You will be able to get the 
stations just as well except that the tun- 
ing will be so sharp that you will have 
trouble in getting an accurate adjustment. 
And the higher minimum capacity of the 
larger condenser will prevent you from 
tuning to as low wave lengths as is pos- 
sible with the proper condenser. Do not 
use a smaller condenser than .00014, as 
it would so reduce the wave band cov- 
ered by each coil that there would be 
gaps in the wave band that you would be 
unable to tune-in. 


HE capacity of condenser E is not so 

critical. When everything is just right 
you will not need to use the full capacity 
of a .00025 condenser. Under such con- 
ditions a .0001 variable condenser can 
be used and, in fact, a condenser of this 
capacity was actually used in construct- 
ing the model unit shown in Fig. 6. 
Since the excess capacity does no harm, 
however, it is better to use the recom- 
mended size of condenser such as was 
used in building the special unit shown 
in Fig. 4. 
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Readers who have built the one-tube 
radio receiver described in PopuLar 
ScrencE Monruty Blueprint No. 41 will 
at once recognize its similarity to the 
short wave circuits shown on this page. 
The arrangement of the apparatus is the 
same, and the circuit is also, except for 
the addition of the radio-frequency choke 
coil and the necessary changes to allow 
for a plug-in circuit. 

Blueprint 41 will, therefore, prove use- 
ful if you are a beginner and wish to 
construct this short wave circuit for 
separate battery operation for head- 
phone use on the broadcast band of wave 
lengths as well as on the short waves. 
The blueprint will show you how to com- 
plete the battery wiring and connect up 























Fig. 5, above, shows different 

makes of short wave coil units 
J approved by the Popular 
: Science Institute of Stand- 
ards. Fig. 6, at right, is a 
simple short wave adapter that 
can be used with battery or 
eliminator operated receivers. 


a jack for the headphones. Of course, if 
you want loudspeaker operation and you 
have no radio receiver with which to 
connect a short wave adapter of the type 
shown here, you can build a detector 
tuning unit in combination with the audio 
amplifier detailed in Blueprint No. 42. 


IGURES 1 and 6 will show you how 

to build and wire the short wave 
adapter if you have a radio receiver that 
uses battery type tubes, either 201A for 
six-volt operation or 199 for dry cell 
operation. The use of a B-eliminator does 
not alter the circuit in any way. 

Figure 2 shows the same circuit except 
that it is made up for use with electric 
receivers using the 227-type detector 
tube. The only difference between this 
circuit and that in Fig. 1 is that a five- 
hole socket suitable for the 227 tube is 
used and the grid return wire, the one 
that branches off from the wire that 
connects to the rotary plates of conden- 
ser D, is connected to the K terminal of 
the socket instead of to the plus filament 
terminal. 

As noted in Figs. 1 and 2, the plug to 
be inserted in the detector socket of the 
radio receiver while the short wave 
adapter is in use is made from the base of 
a discarded tube. The standard X-type 
base is used for battery-type receivers, 
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and the base from a burned-out 227 tube 
is used for electric sets. In either case 
the glass is broken and the cement re- 
moved from the base, after which you 
can touch a soldering iron to the ends of 
the prongs and substitute the wires from 
the short wave adapter for the leads to 
the elements of the discarded tube. 

Figures 1 and 2 show which prongs are 
connected to the wires. Braid the three 
wires together as shown in Fig. 6. 


F YOU have constructed the PopuLar 
ScrencE Montuty Electric Set de- 
tailed in Blueprints 79 and either 80 or 81 
you should follow the diagram in Fig. 3 
in building the model unit shown in Fig. 
4. This arrangement has been specially 
worked out in the Popular Science 
Institute of Standards laboratory to avoid 
the necessity of remov- 
ing the detector tube 
and to make it possible 
to shift instantly from 
short waves to the broad- 
cast band or vice versa. 
The illustration at the 
top of page 44 shows 
this special short wave 


Hihete Baan venente 


adapter in use with the PopuLaR ScrENcE 
Montuiy Electric Set. As you will note 
by comparing Fig. 3 with Fig. 2, there is 
no difference in the circuit except in the 
method of connecting the adapter unit 
to the receiver. Instead of using a plug 
made from a discarded tube base, the 
two-and-one-half-volt wires should be 
permanently clamped to the two-and-one- 
half-volt binding posts in the power 
amplifier and current supply unit, in 
parallel with the wires that supply two- 
and-one-half-volt current to the detector 
in the electric set. Switch T in Fig. 3 is 
provided so that the tube in the short 
wave unit can be turned off when the 
short wave unit is not in use. The wire 
marked “plus 45” in Fig. 3 should be 
permanently clamped under the forty-five- 
volt binding post of the power amplifier 
and current supply unit. 


O PUT the short wave unit into ac- 
tion, push the plug into the jack on 
the panel of the electric set (the one 
regularly provided for phonograph rec- 
ord and voice amplification) and turn on 
the switch 7. 
The binding post marked “Ground” in 
a short wave unit built according to 
either Figs. 2 or 3 should be connected to 
the ground binding post of the broadcast 
receiver. Before (Continued on page 133) 
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Saving Trouble in Building Radio Sets 





oil W inding Made Simple 


Short Cuts for Tyro Constructors—Secrets of Good Dial Fitting 


T FREQUENTLY happens that 
you want to substitute a tuning 
coil wound on a smaller or larger 
form than the one specified in the 
wiring diagram of the receiver you 

are building. And then you are faced 
with the problem of determining the cor- 
rect number of turns of wire to get the 
smaller or larger coil to tune to the broad- 
cast band of wave lengths. 

Assuming that the specified coil form 
is three inches in diameter, you will find 
that the number of turns should be 
changed inversely in proportion to the 
change in diameter if the latter does not 
exceed twenty-five to thirty percent. © If, 
for example, the drawing calls for a three- 
inch coil with fifty turns, you would need 
to wind seventy-five turns of wire on a 
two-inch coil form, or thirty-seven and a 
half turns on a four-inch form to get the 
same tuning results. In other words, 
multiply the number of turns on the speci- 
fied coil by its diameter and divide the re- 
sult by the diameter of the coil form you 
wish to use. Of course, this is not an ab- 
solutely precise formula, but it will serve 
as a useful guide within the size limits 
specified. 

There are many times when you will 
want to substitute a certain size wire of 
which you have a supply on hand for a 
different size specified on the blueprint. 
This can always be done provided your 
wire is not so large that the correct num- 
ber of turns will take up more space than 
is available. 

It is not possible, however, to figure out 
a really simple formula to give you the 
change you must make when using differ- 
ent wire. 


N WINDING any coil, always make a 

few more turns of wire than you estimate 
to be the correct number. The extra turns 
can easily be removed, one at a time, un- 
til by experimenting you strike exactly 
the right number, whereas if more turns 
are necessary, you must either rewind or 
be satisfied with a patched job. 

For any given diameter of coil form, the 
larger the size of the wire you use, the 
more turns will be required. If the rules 
call for No. 24 wire and you use No. 22 
instead, increase the number of turns. 
Using No. 26 wire, decrease the number, 
and so on. 

Spacing the turns decreases the induc- 
tive effect so that if you wind one coil 
with each turn close to the preceding one 
and then wind another coil exactly like 
the first except that you space the wire so 
that the turns do not touch, you will find 
that more turns are needed to get the 
same results in tuning. 

The type of insulation on the wire 
affects the number of turns not so much 
because of the electrical characteristics 





Three coils of various sizes but of equal induc- 
tance because the number of tu:ns also varies. 











A B C’s of Radio 





ers are alike. They consist of 
nonmagnetic metal plates sep- 
arated by insulation. 

The original unit of electrical 
capacity measurement is the farad. 
A condenser of one farad capacity 
would require a current of one 
ampere flowing for one second to 
charge it to an electrical pressure of 
one volt. But the farad is so large a 
unit that the capacity of condensers 
is commonly specified in microfar- 
ads, one microfarad being a mil- 
lionth part of a farad. The total 
capacity of condensers connected in 
parallel is the sum of their capaci- 
ties. If they are connected in series 
and of equal capacity, the total is 
the capacity of one divided by the 
total number. When condensers of 
different capacities are connected in 
series, an algebraic formula must be 
solved to get the resulting capacity, 
but in any case it always is less than 
the capacity of the smallest con- 
denser in the series. 


Fy crereatte 0 all condens- 








but because the thickness of the insula. 
tion affects the spacing between turns, 

For any given coil you would have to 
wind the greatest number of turns if you 
used double cotton covered wire, a few 
less if you used double silk covered wire, 
still fewer if you used single cotton coy. 
ered wire. Single silk covered wire would 
require fewer turns than single cotton coy- 
ered, and enameled wire would require the 
least of all. Of course this rule holds good 
only for coils that are wound tight with 
each turn right against the next one. If 
the wire is spaced a definite amount per 
turn, the type of insulation is of no prae- 
tical importance. 


Saving Time in Radio 


Construction 


HE beginner in putting together a re. 

ceiver often spends more time than 
necessary on some parts of the work and 
then, in his hurry to finish, rushes opera- 
tions that ought to be done slowly and 
with great care. 

Fitting dials to the panel often leads to 
grief. The beginner is careless about 
marking the holes, using the paper tem- 
plet as a guide, and then proceeds to drill 
the holes with a drill exactly the same size 
as the screws that must be pushed through 
them. The result is that the holes are out 
of alignment, the tight fit of the screws 
allows no leeway, and the thing won’t go 
together. You should be as accurate as 
possible in laying out the holes and then 
drill them oversize to be on the safe side. 
With drum dials that require a piece to be 
cut out of the panel, make sure that it is 
a shade larger than is actually necessary. 
The front plate will cover the hole any 
how. Many dials fitted by beginners 
work much too stiffly merely because the 
shaft is binding in the hole in the panel. 
Of course, the type of mounting must be 
taken into consideration, but in cases 
where the condenser is held in place by 
special mounting screws, be sure to drill 
the hole for the shaft with a lot of clear- 
ance. Use a %-inch drill at least. 

Once the panel is assembled to the base- 
board, the beginner often attempts to 
save time by screwing all the parts in 
place without first drilling holes so that 
the screws will go in easier. This is prac- 
tical only if the baseboard is made of soft 
pine. With other woods, the screws may 
stick and break off, the heads will cer- 
tainly be marred, and in trying to force 
them in, the screwdriver is almost sure 
to slip and scratch or break something. 
Hold each instrument in place while you 
mark with a pencil where each screw is 
to go and then drill a pilot hole for it 
nearly as deep as the screw will penetrate. 
This method actually saves time and cer- 
tainly results in a better looking job. 
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hen You Buy a Loudspeaker— 


An Article That Tells Everything You Need Know if You Wish 
To Get the Best Possible Reproduction of Radio Broadcasting 


RADIO loudspeaker is a machine 
that takes electrical vibrations 
fed into it from a radio receiver 
and turns them into sound. It 

jsn’t, strictly speaking, a musical instru- 
ment. It hasn’t any tone of its own un- 
less it happens to be out of adjustment, 
in which case a raucous squeal or a hollow 
grunt may be produced. 

A loudspeaker makes electrical vibra- 
tions into sound waves by utilizing one of 
the most elementary principles of mag- 
netism—the pull of a magnet on a piece 
of iron. Of course, there are many ways 
in which the principle is worked out in 
the various speakers, but the basic idea 
is always the same. 

You know that permaNENT MAGNET 
when two magnets S===eeeeeeee| 
are brought  to- 
gether, the north 
poles or ends of the 
two magnets repel 
each other, while 
the north and south 
poles are attracted 
to each other. The 
poles of a magnet 
are called north and 
south because if the 
magnet were sus- 
pended in the air by 
a fine thread, the - 
magnet would always swing around until 
the same end pointed toward the magnetic 
north pole of the earth. 


ERMANENT magnets are made of 
hard steel. Soft iron or cast iron 
will not retain magnetism. But if you 
wind a coil of wire around a soft iron core 
and then pass a current of electricity 
through the wire, the iron core will be 


COIL OF WIRE 


Fig. 1. Diagram show- 
ing the essential parts 
of a loudspeaker unit. 


SOFT IRON ARMATURE 
SMALLER THAN HOLE 
IN COIL 










By JOHN CARR 


magnetized as long as the current flows. 
Now if you take a permanent magnet 
and place close to the end of it a small 
piece of soft iron around which a coil of 
wire has been wound as shown in Fig. 1, 
you have the essential parts of a loud- 
speaker unit. Passing a vibrating current 
of electricity through the coil of wire will 
cause a swiftly changing magnetic pull 
that will make the small piece of iron vi- 
brate in time with the elec- 
trical vibrations. 


OU would even hear 

music if the electrical 
vibrations had been produced 
by. music, but the 
sound would be rela- 
tively weak, because 
the vibrations of the 
small iron core would 
affect only the air im- 
mediately surrounding 
it. 

Much more volume 





of sound could be obtained by fastening a 

short piece of stiff wire to the small iron 
core with the other end attached to a 
paper diaphragm as shown in Fig. 2. 
This illustration shows you, in prin- 
ciple, how the popular cone type loud- 
speakers are constructed. 


POWERFUL PERMANENT 
MAGNET : 


ARMATURE . 


CLEARANCE 
- ADJUSTMENT 


modern loudspeaker unit, several types of 
which are illustrated in the accompanying 
photograph. 

Plenty of volume is, of course, a vital 
consideration; and volume, with any given 
signal input strength, depends very large- 
ly on how much magnetic attraction can 
be developed from the flow of a given 
amount of electric current. 

By concentrating the magnetic field of 
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Fig. 3. This diagram 
shows the construction 
of the loudspeaker unit 
seen at the left in the 
photograph below. 


Left to right: High- 
grade loudspeaker 
unit; a cheap unit of 
poor quality; a small 
unit, satisfactory for 
its size; headphones, 
forerunners of the loud- 
speakers used today. 


the permanent magnet into a small space 
and by designing the coil so that it will 
develop the maximum amount of mag- 
netism in the movable small iron piece 
called the armature, a relatively high 
magnetic pull is set up with rather weak 
electric currents. Horseshoe magnets are 
used with pole pieces clamped to them in 








UT while Fig. 2 illustrates the 

theory, you could not construct a 
loudspeaker unit in this crude fashion 
with any expectation of satisfactory 
results. The music or speech would be 
exceedingly weak as com- 
pared with any standard 
loudspeaker, and the tone 
quality would be hopelessly 
poor. 

Long continued research 
has shown the loudspeaker 
manufacturers how to refine 
the crude idea shown in Fig. 
2 into the highly perfected 


such a way that a double magnetic path 
is provided. Then the armature is hinged 
at the center instead of at one end, so 
that the attraction of both ends may be 
utilized. A typical example of this con- 
struction is the speaker unit 
at the left in the photograph. 

True tone quality is still 
more vital. And a _ loud- 
speaker will give true tone 
quality only if it is capable 
of turning into equivalent air 
vibrations all the different 
electrical vibrations that are 

(Continued on page 127) 
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PAPER 
CONE 


Fig. 2. This diagram shows how simply the 
fundamental part of a loudspeaker unit could be 
made into a cone speaker. It would be crude, 
but it would be built on the same principle as 
the best loudspeakers made by radio experts. 





















N THE ring at Madison Square 
Garden, New York, two little men 
—together they weighed only 250 
pounds!—stood toe to toe, and 
with gloved fists battled for the 

featherweight championship of the world. 
On one side Tony Canzoneri; on the 
other, Benny Bass. Little fighting cocks, 
but lithe and strong and crafty as tigers. 
And how they fought! 

Thud! Tony’s right hand crashed into 
Benny's body. The noise of it resounded 
to the far corners of the big amphitheater. 
The 14,000 spectators howled. 

Plap! Benny’s left fist pounded flush to 
Tony’s mouth and nose. It was blow for 
blow. The mob went wild. 

Three rounds passed. Two sleek, ath- 
letic bodies took bitter punishment and 
gave it in return. Then a little piston of 
muscle and bone flashed 
upward from Tony’s right 
side. It moved nine 
inches, and struck. Benny 
crumpled and went down. 
The referee began to count 
—*One, two, three, four, 
five, six, seven, eight” — 
Clang! The bell ended the 
round and saved a knock- 
out. 

In his corner, while sec- 
onds worked over him 
frantically with towels and 
restoratives, Benny com- 
plained. 

“T broke my hand. It 
hurts.” 

“Broke, me eye!” The 
seconds were unsympa- 
thetic. “How could a 
punch in the jaw break 
your fist?” 
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With the bell for the next round, they 
shoved Benny into the ring. Round after 
round he waded in to exchange vicious 
blows that would win or lose a champion- 
ship. And with each breathing spell be- 
tween rounds he complained of his “in- 
jured hand,” only to be greeted with the 
cynical reply, “Bunk,” and sent back in 
again. 


N THE eleventh session he rushed with a 
fury that sent his opponent against the 
ropes. The crowd was in uproar. But the 
rally was not enough. After fifteen rounds 
of one of the greatest featherweight bat- 
tles in recent years, Tony Canzoneri was 
proclaimed champion—by a hairline deci- 
sion. 
Six weeks later, visiting the office of Dr. 
W. G. Fralick, noted specialist on injuries 
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a Boxer Should Hit You- 


By 


HY you would be knocked out by a blow that a 

professional pugilist could take with a smile, 

In this unusual article Mr. Theis, a boxing 
expert, tells just how much punishment the 
body can take. 

Here you will learn what the tiny chemical arsenals of the 
body—called ductless glands—mean to the fighter; how 
Nature’s *“‘shock absorbers’? may decide a bout; where the 
most vulnerable spots are, and how a boxer’s endurance 
differs from that of a Marathon runner. 


to boxers, I found the surgeon removing a 
plaster cast from the shoulders of Benny 
Bass. And I learned that from the fourth 
to the fifteenth round of that whirlwind 
battle the little chap who complained of a 
“broken hand” had fought doggedly on 
with a shattered collar bone! 

How could he do it? 

“How on earth can they stand it?” you 
have asked more than once as you have 
listened, over the radio, to the detailed 
description of blows given and taken by 
champions. Sledgehammer fists crash 
against a stone wall of human flesh. Either 
fists or human wall, you say, must surely 
break. Yet, amazingly, both survive. 
Until, perhaps, a well calculated blow 
finds a vulnerable spot, and one fighter 
goes down. Even then, does he stay 
down? Not always. 

You recall the great 





HE chart at the left shows the 


battle, some months ago, 
between Tommy Lough- 
ran, light heavyweight 


HEART PUNCH 





blows that are most dangerous toa 

boxer and explains the reasons by 

giving the positions of the nerve 
centers that these blows affect. The jaw 
punch jars the lower brain, suspending the 
sense of balance and may temporarily 
paralyze the nerve centers, causing uncon- 
sciousness. The rabbit punch—at the 
back of the neck—has similar effects. The 
solar plexus punch temporarily stops most 
of the bodily functions, including breath- 
ing and muscular control. The kidney, 
liver, and heart punches produce the same 
effect as the solar plexus punch. The 
fighter is not knocked unconscious, but 
due to his temporary loss of muscular 
control is unable to rise. The most 
destructive blows probably are those to 
the jaw and the solar plexus. 





champion, and Leo Lon- 
ski. Twice in the first 
round Loughran was 
floored by a rain of blows 
to the head, and each 
time he was down for a 
count of nine. Yet the 
champion not only got up 
and returned to the fray, 
but outboxed and out- 
pointed his opponent for 
the remaining fourteen 
rounds. And after it was 
over, Loughran confessed 
that he could not remem- 
ber anything that hap- 
pened during four rounds 
following the two knock- 
downs. For those rounds 
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ships and danger, have made men “soft” 
and incapable of quick response to phy- 

sical emergencies. Among the outstand- 

a ing exceptions are the “born fighters.” 

Jack Dempsey is one. Anyone who 
witnessed his historic battle with Louis 
Angel Firpo will agree that only inborn 
fighting instinct and fighting toughness 
could have carried him, snarling, back 
into the ring to beat down the “Wild 
Bull” who had sent him crashing through 
the ropes. 
ENE TUNNEY is another. In his first 
fight with Harry Greb, Tunney was 
punished so unmercifully that he later col- 
lapsed in his dressing room, yet Greb was 
unable to knock him off his feet. And in 
the famous seventh round in Chicago, 
when Dempsey had beaten him down with 
a savage rush, and when a knockout 
seemed inevitable, Gene was able to come 
back. With this article is reproduced a 
a “close-up” of Tunney while he was down 
- for that famed “long count.” If ever pain, 

‘hat a ae and agony were written plainly on a man’s 

~~ : face, it is in that picture. Nevertheless, he 

ae d won his fight. Did ¢ 0 

oxing got up and won ght. ourage or 
the will to win alone do it? I doubt it. I 

t the attribute it largely to his naturally tough 
fiber, and that without reflecting on 

of the Gene’s spunk. 

how Any trainer will tell you that the most 
e the skillful boxer in the world, unless he 
rance has the ability to “take 
Jack Dempsey landing one of the succession of bat- it!’ has not much chance 

tering-ram blows that floored Gene Tunney at f gaining the t Th ’ 

Chicago. Any one of these blows would have knocked CP ne Saar SEp- ye 

an ordinary man cold; yet Tunney was able to rise, Jack Sharkey. A year ago 

win the fight, and keep his heavyweight championship. he was regarded by many 

ving a as the next heavyweight 

Benny he had fought on, “dead on his feet!” champion. Only twenty- 

fourth Such a display of stamina, courage, and four years old, he was a 

rlwind fighting intuition—and it is not uncom- fine physical specimen, 

od ofa mon in the history of boxing—seems all and a highly skilled “ gym- 

Ily on but superhuman. It is a marvel that stu- nasium” boxer; yet in 

dents of the human mind and body are ring combat the aging and 
only now beginning to comprehend. It is fading Dempsey knocked 

”? vou the thing which—all commercial consid- him out. Young Jack 

| have erations aside—undoubtedly makes box- could have given old Jack 

tailed ing the greatest of all sports. boxing lessons; yet the 
en by younger and cleverer man 
crash HAVE talked on the subject with ath- simply could not stand up 
either letic trainers, physicians, psycholo- under the bludgeoning 
surely gists, and anatomists, and most of them blows that Dempsey 
rvive. agree that boxing, of all sports, exacts the rained on his midsection. 
blow most in real athletic physique, skill, and On the other hand, Tom 
ighter prowess. A boxer, to be of championship Heeney’s ability to shake 
stay caliber, must combine the endurance of a Seconds of superb agony—Gene down for the “long count.” off the effects of the heavi- 
Marathon runner, the agility of a tennis est punches and plunge to 
great player, the skilled timing and judgment of proach of danger, these stores released the attack carried the rugged Australian 
$ ago, a baseball star, the speed and alertness of | their chemicals into the blood, steeling to the position of challenger for Tunney’s 
ough- a hockey player, and the nimbleness of a and stimulating the muscles to instant heavyweight title. 
eight toe dancer. And besides all these, he must flight or combat. They doubled his 
Lom- have an abundance of that mysterious strength and endurance. GAIN, a giant frame and bulging 
first quality commonly called “fighting heart.” This marvelous chemical mechanism muscles are not enough to make the 
was How are such champions made? In a __ survives today, in greater or less degree, greatest fighters. See how the overtower- 
blows sense, they are not made at all, but born. in every man. Very recently Dr. Charles ing giant, Jess Willard, crumpled before 
each Especially is this true when we come to E. de M. Sajous, Professor of Endocrinol- | Dempsey’s rushing onslaught at Toledo. 
for a the first essential requirements—the so- ogy at the University of Pennsylvania, Some time ago Gene Tunney, writing in 

t the called fighting instinct, and the ability to told of the discovery of three of these Poputar Science Montuiy on “The 

ot up withstand punishment. These elusive chemicals of the body and how they act to Blows That Made Me Champion,” told of 

fray, qualities, science has found, are not ac- make billions of tiny muscle fibers con- a noted strong man who asked for a 

out- quired primarily by training. They are tract or relax. One of them, he said, chance to box with him. Though this man 

t for natural products of the wonderful chem- _ proves to be the active basis of adrenalin, knew nothing of boxing, he believed his 

rteen ical factories in the human body. Some the wonderful gland extract which has great bulging muscles would protect him 

L was men possess much of them; others very aided in restoring people apparently dead. from Tunney’s best blows. Tunney’s 

essed little. The reason for this goes far back With advancing civilization, however, first light tap to the stomach knocked the 

nem- into history. Primitive man in the jungles and the removal of many of the perils wind out of the fine muscular specimen, 
hap- was surrounded by powerful enemies. As that beset men, the response of the body's and left him helpless. 

yunds a means of self-preservation, Nature sup- chemical mechanism has grown sluggish Another secret of great fighters’ endur- 

10¢k- plied him with little chemical arsenals— _in most of us through disuse. Generations ance, Doctor Fralick told me, lies in the 

yunds endocrine or ductless glands. At the ap- of easy life, comparatively free from hard- mechanical per- (Continued on page 125) 
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The America and her crew. From left to right: Bert Acosta, Commander Byrd, George Noville, and Bernt Balchen. 
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DICK BYRD—Adventurer 


The Absorbing Story of the America’s Flight across the 


Atlantic—A Valiant Escape from Death 


N JUNE 20, 1926, the SS. Chan- 
tier steamed briskly on her way 
westward across the Atlantic 
toward New York. To the eye 

of a white gull that circled her mainmast 
she was just another ship. Yet the 
Chantier at that moment differed enor- 
mously from any ship ever afloat on any 
ocean. She was the bull’s-eye of the greatest 
radio barrage that had ever been aimed at a 
vessel at sea. 

“It’s a wonder they didn’t set us on 
fire!’ exclaimed the exhausted 
radio operator when he reached 
New York. 

The cause of the barrage was 
that aboard the ship was Com- 
mander Richard E. Byrd on 
his way back from the North Pole, 
via Spitzbergen, the first member 
of the great “Bull Market of the 
Air” which has shaken the world 
in the last two years. 

Radios of congratulation, radios 
of invitation, radios of advice, 
sympathy, inquiry, adjuration, 
warning, love, and even envy 
showered upon the Chantier. 

“Tell em to go to hell,”’ growled 
Captain Brennan, two-fisted Irish 
captain of the Chantier. But Dick 


By FITZHUGH GREEN 


Byrd, Virginia gentleman, stayed up two 
whole nights trying graciously to meet the 
mounting torrent of communications. 


N THE morning of June 22nd the 
Chantier anchored in New York’s low- 
er harbor. The Mayor’s yacht Macom 
veered alongside, her’ decks black with 






The America after she crashed and went over on her nose with 
Anthony Fokker, Byrd, Floyd Bennett, and George Noville in test 
flight. All were hurt, Bennett severely, and Paris flight was delayed. 


in Blinding Fog 


the high silk hats of delegations from the 
city and Congress. 

Wedged among the silk hats was a littl 
lady in black—Evelyn Bolling Byrd, 
mother of the hero. Her lips trembled 
when she caught the searching eye of her 
boy, but shaped into a smile which he 
alone could understand. 

“For half an hour I was tossed about 
like a leaf in a storm,”’ Byrd wrote after. 
wards in describing that eventful morning, 
A fleet of 200 harbor craft fell in behind 
the Macom as she headed toward 
the Battery. Squadrons of ait 
planes roared overhead. Fireboats 
erupted white streams shot with 
rainbows. The waterfront was one 
writhing mass of humanity when 
the Macom docked. Every window 
of the skyscrapers was filled with 
faces. Flags everywhere. And the 
air quivering to shrieking whistles. 

Then the parade up Broadway 
in the famous “Broadway Blir 
zard’”’ — billions of paper bits 
tossed from high windows — 
cheers, flowers, music. . . 

Speeches in the City Hall; 
speeches at a festive luncheon; 
plunges through New York traf- 
fic, gaping, cheering, and finally 





August 


arailr 
for th 
In | 
guests 
Presic 
the | 
Dick 
Sait 
Evely 
a ma 
things 
Yes 
thing: 
a few 
the “1 
extric 
in the 


AY 


he ws 


was é 
active 
untar 
lisher 
mote! 
and b 
not b 








USust, 199 





Cr 


rom the 


3 a little 

Byrd, 
-embled 
e of her 
hich he 


1 about 
e after. 
orning. 
behind 
toward 
of air- 
-eboats 
yt with 
yas one 
y when 
yindow 
d with 
nd the 
histles. 
adway 
r Blix 
r bits 
ws — 


Hall; 





cheon; 
c tral- 
ally in 


August, 1928 


oad private car to Washington, D.C., 
ee i loainaltian of that day of days. 

In the presence of 6,000 distinguished 
guests, diplomats and legislators, the 
President handed the Hubbard Medal of 
the National Geographic Society to 
Dick Byrd. ; 

Said President Coolidge: ‘Richard 
Evelyn Byrd, your record as an officer and 
a man is illustrious. You have brought 

ings to pass. . .. 

7. Dick Byrd had “brought 
things to pass” all right. For after 
a few swirling days of noisy victory 
the “national hero” had a chance to 
extricate himself a bit and look facts 
in the face. 


ND some of the facts were not a 
little disturbing. For instance, 

he was about $40,000 in debt. He 
was a naval officer temporarily on 
active duty—red tape that had to be 
untangled. He was besieged by pub- 
lishers, editors, film magnates, pro- 
moters, lecture managers, friends, 
and hero worshippers. One who has 
not been through an experience such 


Commander Byrd, back from Paris flight, leads a 
Procession to the Eternal Light Monument in New 
York City, where he lays a wreath. Above: 
Homecoming flyers return greetings of the throng. 
Left to right: Noville, Byrd, Clarence Chamberlin, 
the pilot of the Columbia, Balchen, and Acosta. 


as this cannot know how difficult and 
wearing is the lot of a popular hero. 

At last Byrd decided to lecture. There 
were two reasons—it would help his 
finances and it was the only effectively 
dignified way in which he could bring his 
story to his fellow Americans. 

The best way to describe Dick Byrd’s 
lecture tour is to take one day and multi- 
ply it by one hundred. 

The restless day begins with hurried 
breakfast in the diner, after a dirty night 
in a hot sleeping car. Welcoming com- 
mittee at the train. Introductions; 
crowds; hospitality; confusion. Drive 
around town; cheers; confetti; traffic 
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jams. Speeches; ceremonial lunch; more 
speeches; concert. Reception. Formal 
dinner. Lecture. Reception. Late supper. 

At one-thirty a.m. Dick Byrd drags 
himself to his hotel or his stuffy sleep- 
ing car, to find a pile of telegrams that 
must be answered at once. 

Dick groans, ‘“‘Wish I were back at the 
North Pole.” 

During a break in the tour Byrd kept 
an appointment in New York that was to 








































The gallant commander of the America signing the golden register 
of the City of Paris in the Hotel de Ville after he and his crew 
battled their way from the United States to France in spite of al- 
most insuperable obstacles. When they reached shore from their 
plane, wrecked on the coast, they were at first mistaken for vagrants. 
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have a great bearing on his future life. 
It was with the late Rodman Wanamaker, 
one of America’s richest men. 

“T have been trying for twelve years to 
cross the Atlantic by air,’ Dick Byrd 
told him. 

Mr. Wanamaker, tall and lean, smiled. 

“We should have got together before, 
Commander. I’ve been trying to help 
someone cross for longer than that.” 

“I’m at your service, sir.” 

“When will you go?” 

“As near May first as pos- 
sible, to avoid fog.” 

“And a plane?” 

“Fokker can build one by 
April.” 

Then and there the deal was 
closed. The rich man would 
pay the bills; Dick Byrd would 
lead the flight. 

A few weeks later I went 
with Byrd to the Fokker air- 
craft plant at Hasbrouck 
Heights, New Jersey. Fokker, 
a sturdy pink-cheeked Dutch- 
man with sharp eyes that re- 
vealed the uncanny intellect 
beneath, had the plane in its 
skeleton stage. Workmen 
glanced up curiously at the 
trim young naval officer. 

““‘We have made her stronger 
and lighter than any plane I’ve 
yet built,” said Fokker. 

“Good. She’ll need it,”’ from 
Byrd, “we may have to cover more than 
4,000 miles.’’ 

I broke in with: “Suppose he falls into 
the water, Mr. Fokker?” 

“She'll sink in thirty minutes.” 

Dick never batted an eye. 



















” 


““C'UPPOSE he is forced down on land in 
the darkness?”’ I went on. 

“Probably kill the whole gang,” came 
the blunt reply. 

Dick Byrd glanced up. We thought he 
was going to say something about the use 
of flares, or parachutes. 

“When will she be finished?” was all 
he said. 

The reply indicated late April. On the 
way back to New York Dick asked, 
“Would you be willing to go over and see 
things are square on the other side?” 

“Certainly!” said I, and I sailed April 
second. 

On April 20, 1927, Byrd’s plane was 
ready for her factory test. 
Many others now were plan- 
ning a New York to Paris 
flight; but Byrd was weeks 
ahead. Mr. Wanamaker 
said: ““Don’t go on the test 
flight, Commander. Wait 
until your machine has 
proved herself worthy.” 

But Byrd and Floyd Ben- 
nett and George Noville 
knew that if “Tony” Fok- 
ker was going to take the 
plane up there could be no 
possible danger. 

The big triple-motored 
machine took the air beauti- 
fully in the secret test. 
After a few circles and dips 
to prove maneuverability, 
Fokker brought her almost 
to a landing. Then, to the 
surprise of his companions, 





52 





POPULAR SCIENCE MONTHLY 











August, 19 


before her hangar bedecked with flags, 
A brass band was playing and thousand, 
pressed about the speaker’s stand, by 
the speaker had not appeared. I decided 
to have a look for him. 

I found four very quiet men in the back 
room of the hangar. There were Governo, 
Harry Byrd of Virginia; Tom Byrd 
Dick’s other brother; and Grover Whalen, 
Mr. Wanamaker’s representative. By the 
window stood Dick in deep thought. 

“Lindbergh has reached Paris,” I was 
told. 

After all the years of effort and plan. 
ning to conquer the Atlantic by air, Byrd 
had lost the race. But Dick is the tre 
sportsman. If he felt bitter disappoint. 
ment, his face showed no sign of it as he 
turned from the window and said quietly; 
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“T am glad the kid got there all right.” IN 

Pen ne =" eens :; so “ A few minutes later he was on the plat. 

merica on the French coast, whence and companions swam to shore. e “ i , 7 . 

hed proen mtr to this golat after flying over Paris and deciding a night landing would be too homendionn. —_ re... ice gh.” he bepee ia 
j ; . my only thought now is about him and Presid 
he took her up in the air again. his wonderful victory.” And so on through to tea 
Dick told me afterwards: “Ben- one of the greatest eulo. Pershi 
nett, sitting up front by Fokker, gies one man has ever paid drill se 
gave me a signal and I knew what another. Am 
was up. The plane, with the w 
only a small fraction of her EXT day began one So he 
fuel load aboard, was nose of those curious re. skilled 
heavy. Fokker could not versals of public senti- have : 
land her without nosing ment—a flood of telegrams the w 
over.” and letters abusing Byrd bergh 
On the next time down for having let Lindbergh knew 
the wheels touched the get there first! when 
ground. The huge plane Now came another Comn 
was going a mile a minute. problem. In view of Lind. Lindt 
Fokker made frantic at- bergh’s success, should a col 
tempts to jump. Bennett, Byrd go ahead with his cadet 
caught between steering x flight? Dick and I met Lindt 
wheel and seat, could not 7 one evening at the home of Colon 
get clear. The plane nosed " f Colonel Theodore Roose- To 
up and over. ; ‘Se y velt, another close friend, Lind 
There was a terrific ' to discuss the situation. Byrd 
crash. Fokker was thrown “My flight is a scientific ing : 
clear. Byrd and Noville air voyage,” said Dick, great 
were slammed about in “which will throw light on deser 


the fuselage and stunned. Bennett was 
crushed between the heavy engine and 
his metal seat. 

“Look out for fire!’ cried a strained 
voice. 

It was Bennett, hanging upside down 
with splintered leg and fractured skull, 
but thinking first of his companions. 

Byrd, with a fractured arm, managed 
to break through the wall of the body. 
Noville tumbled out with him, writhing 
from internal injuries. In the minds of all 
three was the fate of Fonck’s men who 
had been burned to death in a similar 
accident a short while before. 


ERE was no fire. Bennett had had 

the presence of mind to pull his switch. 

But it looked as if the brave fellow were 
out for good. 

“I’m done for, Commander,” he whis- 
pered to Byrd. “Ican’t see. And I have 
no feeling in my left arm.” Oil streamed 
over his face from the broken line above 
him. He thought it was blood. 

What a tough break it was! Dick ready 
a month before the others; ready in heart 
and mind for years. And now out of the 
race, For Lindbergh and Chamberlin 
were on hand—excellent pilots with good 
planes. 

*‘Please consider my field at your dis- 





The $80,000 Fokker plane bought by Byrd for his 
coming South Pole flight but later sold for use 
by Amelia Earhart on her trans-Atlantic flight. 


to Lindbergh charts and weather data. 

Lindbergh came over to thank Byrd. 
I heard the tall, thin Unknown from the 
West say simply, “It'll help a lot.” His 
tone carried: “And I’m terribly sorry 
you've had such bad luck. But this game 
is like that.” 

On the afternoon of May 21, 1927, 
Byrd’s plane was christened the America 
on Roosevelt Field, where the big ship 
had been brought after repairs. She stood 


.- 


Me 


the possibilities of a crossing by multi- 
engine plane, using radio and navigating 
as one would a ship. I wish I could go 
quietly ahead and hop off when I feel 
like it.” 

“Well, why don’t you?” asked Colonel 
Roosevelt. 

“Because I feel that anything I do will 
detract from Lindbergh’s glory.” 

“T don’t believe it.” 

“On the other hand, many are trying 
io keep me from going at all. They say 
there is nothing left to do. But suppose 
mariners had let Columbus’ successful 
voyage stand, without following it up?” 

For more than a month Byrd was 
literally ground (Continued on page 120) 
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posal,” was the message Dick Byrd sent 
to both of the flyers. Later he gave 


The ill-fated trans-Atlantic plane America on the beach at Ver-sur-Mer, France, salvaged and partly 
repaired preparatory to shipment back to the United States. The plane was never flown agai. 
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Teaching “Lindy” Navigation 


Why the World’s Greatest Pilot Is 
Learning from a Tutor the A B C’s 
of the Science of Finding His Way 


By BOYDEN SPARKES 


INDBERGH, it was announced re- 
cently, has an instructor who is 
teaching him navigation. To most 
people this seemed as silly as if 

President Coolidge had engaged someone 
to teach him political economy; or as if 
Pershing had begun to study under a 
drill sergeant. 

Americans had thought of Lindbergh as 

the world’s greatest aerial navigator. 
So he is, if by navigator you mean one 
skilled in finding his way; but mariners 
have a more precise understanding of 
the word. As a matter of fact, Lind- 
bergh himself has explained that he 
knew nothing of celestial navigation 
when he flew from New York to Paris. 
Commander Byrd is a_ navigator. 
Lindbergh is a pilot skilled in following 
a course by dead reckoning. Any 
cadet at Annapolis knew more than 
Lindbergh about navigation, until the 
Colonel began his studies. 

To understand this suppose you and 
Lindbergh and 
Byrd were motor- 
ing across the 
great American 
desert at night and 


helpless to 


SSR 


‘. 


lost your way at about the time 
your car broke down. Lindbergh, 
given all the instruments neces- 
sary for position finding, would be 


were; but Byrd, given those same 
instruments, could tell precisely 
your position by sun or stars, and 
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tell you where you 
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Lindbergh’s tutor in the science of naviga- 
tion, Lieutenant Commander Philip V. W. 
Weems, U.S.N., demonstrates the simplest 
method of taking bearings, using a sextant 
and the wrist watch seen on his left arm. 


Lindbergh to San Diego, Commander 
Weems told the trans-Atlantic flyer 
that he had perfected what he believes 
is a “foolproof” set of navigation in- 
struments for flyers. By ordinary 
methods it requires from fifteen -min- 
utes to half an hour te pict a position; 
that is, to find, by means of naviga- 
tional instruments, wlere you are. 
Weems’ simplified method reduces this 





With these instruments Colonel Lind- 





bergh piloted the Spirit of St. Louis 
across the ocean and on his famous 
tours of the United States and Latin 
America by dead reckoning. With them 
he never lost his way; but, as this article 
shows, knowledge of navigation and the 
use of navigational instruments are nec- 
essary for greater accuracy in aviation. 


time to forty seconds on a starlit night, 
or two minutes by dav 

An air mail fiver is a pilot, not a 
navigator. A pilot is essentially a 
person familiar with a given course 
and able to find his way by landmarks. 
Normally an aviator flying cress- 
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The simplest way to determine a ship’s position. This need not 
Necessarily be done at noon. At any hour, day or night, the 
Position may be calculated from observation of sun or a star. 
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then, on a map, plot a course 
to the nearest service station. 
By the time this is published, 
though, Lindbergh probably 
will have learned enough of 
navigation to locate his posi- 
tion exactly anywhere. 
Lindbergh’s teacher is 
Lieutenant Commander 
Philip V. W. Weems, until 
recently commander of the 
naval supply ship Cuyama, 
an officer quite as modest in 
demeanor as Lindbergh. 
When “Lindy” flies now- 
adays, Weems flies with 
him, and as they dart 
through the air America’s 
most famous young man 
gets his lessons—lessons 
that have been so simpli- 
fied that any bright grade 
school boy probably could 
master them. 
During a recent visit of 


country is provided with a map of the 

region below him. Favored by good 
weather, he flies along a corridor about 
eighty miles wide, the side limits being 
formed by his ability to see. His map may 
show a railroad running parallel to his 
course. Dimly, far to one side, he sees the 
smoke of a locomotive. There is his rail- 
road! He swings in that direction and 
follows the tracks. If he has been flying 
105 miles an hour for two hours, he knows 
he should be approximately 210 miles 
from his starting point. The map shows 
a river crossing his course at right angles 
245 miles from his starting point. He 
begins to watch for that river. Soon he 
sees ahead a dull bronze ribbon set 
smoothly in the checkerboard of cultiva- 
ted fields and patches of woods. There is 
his river. Assured that he is on his course, 
he flies on, watching now for a small city 
the map shows to be about ten minutes 
farther along. That is piloting. 


MOTORIST making an overland 
journey from St. Louis to Omaha 
employs the same kind of skill when he 











“turns right at X-roads” or “jogs 
left and then right” at the stone 
church. The aviator, of course, uses 
a compass to aid in steering toward 
his goal. If he becomes lost in a fog, 
he may swoop down close to land and 
read the legend on a railroad station. 
A motorist would achieve the same 
result by stopping at the first house 
and asking where he was and how to 
get to the next town. That sort of 
thing, on land or sea, is piloting. 
Generally, though, a pilot knows all 
the landmarks and guides himself 
accordingly. 


INDBERGH flew from New 
York to Paris by dead reckon- 
ing, which represents the highest 
skill in piloting, but still is far short 
of scientific navigation. Before his 
start he had plotted his course on a 
chart. He knew the speed of his air- 
plane. But how did he keep on his 
course? Fastened in the little window 


above his head was a magnetic com- 
pass. But this instrument was of little 
service to him. If he had been a naviga- 
tor he might have used it effectively to 
determine by means of sun or stars where 
he was; but since he was not, he had pro- 
vided himself with an earth inductor 
compass. With this Lindbergh knew at 
every stage of his journey just how he was 
heading. A dial was set horizontally near 
his right hand, with a little crank pro- 
jecting from its center and with an in- 
dicator needle fastened to the rim of its 
case. A turn of the crank caused the 
indicator to show on the dial the exact 
point of the compass toward which his 
plane was heading. On that splendid 
instrument he based all his calculations— 
but he was piloting by dead reckoning. 
He knew he had been flying so many 
hours, at such and such a speed, with a 
wind that was causing him to drift from 
his course a certain amount in each hour. 


HEN he returned to America, Lind- 

bergh confided to friends that if he 
ever made another trans-Atlantic flight 
he would take a navigator with him. 
Experiences during part of his flight 
showed him the value of such scientific 
knowledge. While flying above the clouds 
at an altitude of 10,000 feet, he could not 
read from the stars the important in- 
formation they have given to countless 
mariners. He lacked the skill and the 
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A cadet of the British Nautical 
College learns from Lieutenant 
Commander J. N. Blair how 
to use a sextant that was pre- 
sented by the Prince of Wales. 


Left: Students seeking to qual- 
ify as officers on American 
ships, taking observations of 
the sun with sextants to locate 
their exact position at sea. 


instruments to fix his 
position by the angle of 
certain of those stars 
from the horizon. At 
that altitude he was al- 
most certain that a 
tail wind was helping him considerably 
toward his goal. Yet to remain there 
would have meant abandoning the one 
sure means of staying on his course— 
that of observing the direction of the 
wind and the drift of his plane. In 
the course of the night, lack of such ob- 
servations, which were possible only near 
the surface of the sea, might upset his 
dead reckoning calculation by several 
hundreds of miles. So he had to descend. 
If he had been a celestial navigator then 
he might have ridden high on the wind, 
saved gallons of gasoline, and reached 
Paris earlier than he did; because he 
could have determined just where he was 
by observation of heavenly bodies and 
corrected his course at any time. 

The mariner on the bridge of a ship 
floating on the sea and the aviator in the 
cockpit of his craft in the air above the 
sea have the same problem when they 
seek to determine their position with 
relation to the earth. 

On a certain day of the year a Peary, 
or a Byrd, standing at the North Pole, 
might pivot on his heel once in twenty- 
four hours and keep in view at all times 
the sun on the horizon. On that same day 
an observer on the equator would see the 
sun rise out of the east, and at noon glare 
down from directly overhead. 

Daily those angles of the sun above the 
horizon alter as the earth spins on its 
elliptical orbit about the sun. Remember 
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that the equator is a line of latitude 
All the lines marked on your globe 
as concentric circles, growing Smaller 
toward the poles, are circles of lati 
tude. There are ninety of theg 
arbitrary divisions between the equa. 
tor and the North Pole, and ning, 
others between the equator and th, 
South Pole. Each such division j, 
further divided into sity parts calle 
minutes. At noon take your pocket. 
knife and sight along the handle to 
the horizon. Next lift the blade untj 
it points to the sun. From the sane 
place of observation, at noon the next 
day, the angle between handle anq 
blade will be slightly differen’ 
Tables have been worked out to shoy 
what those angles should be at noon 
of every day in the year and at any 
place on the earth’s surface. 


AVIGATORS read those angles 
with an instrument called, be. 
cause its graduated metal arc forms 
one sixth of a circle, a sextant. With 
this they measure the angular dis. 
tance between a heavenly body and 
the horizon by means of a double 
reflection from two mirrors. In com. 
paratively recent times these finely 
made instruments have been improved by 
the addition of a spirit level, the bubble 
in which serves the navigator as ap 
artificial horizon. 

When a navigator has determined the 
angle of the sun above the horizon and 
fixed his position according to latitude, 
only half his task has been done. He 
also wants to know the precise degree and 
minute of longitude. Every schoolboy 
knows that the meridians of longitude 
run from pole to pole, cutting across the 
equator at right angles. The meridian on 
the globe marked “O” runs north and 
south through a village on the Thames, 
below London, called Greenwich. Ten 
degrees west of Greenwich is another line 
of longitude. Ten degrees east is another, 
and soon. These lines of longitude divide 
the world for the mariner into degrees. 

There are 360 of (Continued on page 108) 





These diagrams illustrate how wind causes a 
plane to drift from its course—a factor to be 
considered constantly in piloting by dead 
reckoning. In each diagram arrow A repre- 
sents the course the plane would follow if 
there were no wind; B, direction of the wind; 
and C, approximate actual course of plane. 
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Your Dollar Grows Bigger 


Why Its Buying Power Is 13 Cents 
Greater Than It Was in 1920 


ERHAPS a dollar doesn’t seem 
much bigger now than during the 
days of its distressing leanness, but 
the truth is that it’s worth at least 
thirteen cents more to you than in 1920, 
the year of peak prices following the war. 

The great American dollar is measured, 
of course, by its purchasing power. Back 
in 1914 it went a long way. Six years 
later the same dollar was worth only 
48.9 cents. That was its lowest. Since 
then it has been growing again; until now, 
according to a recent report of the 
National Industrial Conference Board, it 
js worth 62.1 cents, compared with the 
dollar of 1914. 

The reason for this gain in purchasing 
power has been a decline in the cost of 
living. The accompanying illustration 
shows how various necessities have 
dropped in price from the after-war peak. 

Retail food prices, at latest reports, are 
$1.1 percent lower than in 1920, and 
more than five percent lower than a year 
ago. Clothing has tumbled forty percent 
since 1920, though little in the last two 
years. Rents have dropped 11.3 percent 
from their peak in 1924, when they were 
eighty-six percent higher than before the 
war, and in the last year they have de- 
clined 6.8 percent. Coal last winter was 
twenty percent lower than in 1920; gas 
and electricity, twenty-one percent. Other 
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necessities of 
the average 
man, com- 
bined, are 10.9 
percent lower 
than in 1920, 
and about 
two percent lower than two years ago. 

Still, the total cost of living is more 
than sixty-one percent higher than before 
the war. More than balancing this, how- 
ever, is a general increase in wages. In 






The dollars of 
1928, 1920, and 
1914 according 
to buying pow- 
er and the de- 
crease in costs 
of commodities 
since 1920. 


manufacturing industries, average weekly 
wages are 118 percent higher than in 1914. 
In other words, the actual buying power 
of the weekly pay envelope is thirty-five - 
percent greater than before the war. 





NE of the strangest wars 
ever waged is expected 
to take place on Long 
Island this summer. On 

one side, battalions of humming, 
voracious, man-biting mosqui- 
toes will battle for their lives. 
On the other, silent-winged in- 
vading insects,imported from far- 
away Brittany, will move to the 
attack. Mrs. Charles B. Wil- 





Cannibal Mosquitoes 


Strange War Planned Between 


The Ordinary Household Pest 
And a New Type from France 


stances were used to coat the 
surface of the water and prevent 
the “wigglers” from breathing. 
Dr. William Rudolphs, of the 
New Jersey Agricultural Ex- 
periment Station, suggests an- 
other method. He points out 
that a solution of copper sul- 
phate, so weak that it will neith- 
er pollute the water nor harm 
its useful creatures, will destroy 








liams, head of the Mosquito Ex- 
termination Committee of the 
Good Citizenship League of Flushing, 
N. Y., has written to Dr. J. Legendre, 
of the Academy of France, for a consign- 
ment of his recently-discovered “canni- 
bal mosquitoes,” which prey upon their 
fellows but do not touch human beings. 
Dr. Legendre discovered them by ac- 
cident on a visit to Brittany, and when he 
returned to the south took along a box 
full. In the pest-ridden lowlands of the 
River Gironde, he released them, and in 
twelve months they exterminated the 
biting and malaria carrying species. 
_ The picture that your imagination con- 
Jures up of these microscopic dragons of 
the air, battling for supremacy, shows 
you but one new way in which a long line 
of attack will move against man’s irritat- 
ing and dangerous enemy. 


From the waters of the Spanish Main, 
a tiny fish, no longer than your thumb- 
nail, is being imported by New Jersey 
experimenters to act as the “submarine” 
section of this offensive. These fish, the 
Gambusia, eat the “ wigglers” from which 
mosquitoes develop, cleaning up a pond 
in a short time. 

This “wiggler,” or larva stage, is the 
one at which most attacks are aimed. 
From mosquito eggs, laid in stagnant 
water, the larvae emerge and swim about 
in search of food, rising frequently to 
breathe through little periscopelike tubes 
which they thrust above the surface. The 
third stage is the pupa, or intermediary 
one, from which graduate the insects 
ready for business. 

In the past, crude oil and other sub- 


the tiny organisms upon which 
the “wigglers” depend for food 
and life. In Louisiana, airplanes will 
scatter poisonous Paris greenon the waters. 

The recent death of Dr. H. Noguchi, 
Japanese martyr to science, who dis- 
covered the South American yellow fever 
germ only to fall victim to the disease 
himself through the bite of a mosquito, 
calls fresh attention to the menace of 
these insects. Each day some new plan 
is suggested for their extermination. 
They range from training bats to drop- 
ping poison gas from airplanes. It is even 
hoped that the recent discovery made in 
England by Cambridge students that 
mosquitoes are attracted by the color blue 
and repelled by yellow will prove useful. 

Government officials estimate that the 
mosquitoes of the United States run up a 
bill of over $100,000,000 a year. 
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Now You Can Build 


Modernistic Furniture 
Simple Plans by HERMAN HyortH for a Stand and 


a Bookcase in the Revolutionary New Style 
Which Reflects the Beauty and Utility 
of “Skyscraper” Architecture 


NLY in the more expensive and 
exclusive shops can you buy 
furniture of the new or modern- 
istic style. The pieces are by 

no means moderately priced, yet the 
demand for them is so great that they 
are snatched up_ by impatient buyers. 
Department stores vie with each other 
in exhibiting the latest creations of de- 
signers and craftsmen; and everywhere the 
originality, color, and brilliance of the 
new movement are making themselves felt. 

From the amateur craftsman’s point 
of view, the ‘new furniture has the great 
advantage of being simple to construct. 
A few common tools are sufficient . to 
build the pieces, and elementary skill 
in woodworking is ample for all the tech- 
nical requirements. 





account of its lack of beauty, lasted until 
about the end of the nineteenth century. 
The Mission style, which originated in 
California, was very popular for a time 
during the beginning of this century, but 
somehow it did not last. Almost over- 
night the reaction to the squareness and 
massiveness of Mission furniture caused 
the pendulum of popular taste to swing 
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to the other extreme—the delicate 
curved forms of earlier periods. 

The craze for antiques, which has } 
no means abated, has practically ex. 
hausted the available supply. Repu. 
table furniture makers try to satisfy the 
popular taste by reproducing the ap. 
tique designs; others, less scrupulous, 
represent their product as the genuine 
article and sometimes do their work go 
cleverly that even experts are deceived, 

This state of affairs has put furniture 
designers on their mettle. They believe 
they can produce a style of furniture that 
is entirely original, just as beautiful as 
any of the older periods, and more useful 
and appropriate to present-day architec. 
ture and living conditions. A great im- 

petus to this movement was 








Before considering the ac- 
tual construction of the mod- te 


given at the International 
Exposition of Modern Dec. 








ernistic stand and bookcase 
illustrated on the opposite 
page, it would be well to stop 
for a moment to consider the 

_revolutionary spirit of the 
new furniture. How does it 
come that we are turning now 
to the problem of building 
pieces so radically differ- 
ent from anything ever 
attempted before, either in 
the furniture factory or the 
home workshop? 

Styles in furniture con- 
struction have changed al- | 
most with each succeeding 
generation. In some in- z 
stances these changes were 
the result of religious or 
political events; in others, 
archeological discoveries (Her- 
culaneum and Pompeii) or 
imperial commands (French 
Empire); and in still others, ; 
merely a popular reaction to 
the prevailing styles and a 
demand for something to 
harmonize with the changes 
in architecture and living 
conditions in general. 


HE more recent styles 

or periods of furniture 
design in this country were 
the American Empire, the age ! 
of black walnut, and the 
Mission style. Duncan Phyfe | 
was the chief exponent of the 
first of these, which was at 
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MODERNISTIC BOOKCASE 





orative and Industrial Art 
in Paris in 1925, where ex- 
amples of this new art from 
many countries were promi- 
nently displayed. 


| THIS country modern- 
istic furniture has been 
exhibited at various mu- 
seums, department _ stores, 
and exclusive shops. The 
new flagship of the French 
Line, Ile de France, is fur- 

nished with this type of fur- 
niture. Progressive business 
men have been among the 
first to see the utility and 
\ beauty of the new styles, and 
in New York and Chicago 
some of the finest offices 
are decorated in modernistic 
fashion—floors, walls, dra- 
peries, furniture, pictures, 
and accessories. 

While there is a common 
bond between the modern- 
istic designs, each country 
seems to be developing cer- 
tain characteristics and pecu- 
liarities. In this country it 
is the “skyscraper”’ type of 
furniture, inspired by the 
impressive and original type 
of architecture familiar to 
the residents of every large 
American city. 


Theodore Frankl, who is 











one of the most successful 
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designers of this new fur- 








its height about 100 years 
ago. The second era, also 
called the “Dark Ages” on 





Like so many modern pieces, this bookcase can be nailed together. The 
drawings reveal the extraordinary ease with which the new furniture can 
be constructed—a great advantage from the home workshop standpoint. 





niture, asserts that it “re- 
flects the dominant architec- 
tural mode in its forms and 
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Stand and bookcase in modernistic manner. They are striking occasional pieces 
for almost any style of living room, provided a suitable color scheme is chosen. 


decorations, just as furniture of all ages 
has been led by architecture.”” However, 
it is not a matter of form alone, but also of 
utility. Tall pieces of furniture naturally 
are more useful than lower ones occupy- 
ing the same floor space, just as a building 
of twenty stories is nearly twice as useful 


of the two large sidepieces, which are 
5% by 61% by 20 in., the two small side- 
pieces, which are 54 by 6% by 10 4 in., and 
the other parts that are to be made in 
pairs. 

Nail a section of the stand together as 
shown in the isometric view and then 


make another section to pair with it- 
Place one of them opposite to the other 
(see section BB) and 3 in. apart, and nail 
on the top and bottom pieces, which are 
54 by 16 by 16 in. 

These pieces, which in the meantime 
should have been glued up of narrower 





as one of ten stories having the 
same ground plan. 

In the new mode, tall pieces of 
furniture are balanced by the low- 
ness of mobile pieces such as 
chairs, tables, and stands. Many 
of the pieces have a variety of 
compartments for books, smoking 
or card-playing accessories, maga- 
zines, and other small objects, 
utilitarian or decorative. A piece 
of each type, not too extreme in 
design, is shown in the accom- 
panying illustrations. 

For the construction of these 
projects, it is suggested that a 
soft and inexpensive wood like 
white pine, whitewood, chestnut or 
cypress be used. If the boards are 
not bought cut and squared to 
the exact dimensions, clamp to- 
gether the ones that are to be of 
the same dimensions and plane 
them to length and width while 
so clamped. In the stand, for 
example (see the working draw- 
ings on page 92), the edges of 
the four main shelves, which are 
% by 6 by 14% in., should be 
planed together. This is true also 








66 KYSCRAPER” furniture they call it 
sometimes. Modern or modernistic 
furniture is a better name, but by any 
name it represents the new mode in 
furniture—the furniture that we shall 

soon see in many homes. 


@Revolutionary? Mechanistic? Yes, but 
useful, beautiful in the structural harmony 
of its proportions, and strikingly original 
and decorative. The new designs promise to 
do for furniture what the set-back sky- 
scrapers have done for architecture. 


@Above all, modernistic furniture is simple 
in construction. Every home worker, if he 
has good designs to follow, can build decora- 
tive modern pieces quickly, easily, and inex- 
pensively. 


In the accompanying article POPULAR 
SCIENCE MONTHLY presents two of a series of 
modernistic pieces designed for construction 
in your home workshop. If you wish to build 
one or both of these, you will be greatly aided 
by our Blueprint No. 88 (see page 102). The 
blueprint contains scale drawings, an item- 
ized list of tools and materials, and an out- 
line of the method of construction. 








boards, may be left a little wider 
and longer than their actual di- 
mensions and then be planed flush 
with the sides, front, and rear after 
they have been nailed in place. 

The piece which forms a nar- 
row shelf between the two sec- 
tions (it is 4% by 3 by 16 in.) 
should have the grain running 
the short way; otherwise it is 
likely to shrink and make a bad 
joint. If 3% in. is added to the 
length of the pieces glued up for 
the top, the extra length may be 
sawed off one end after the glue 
is dry and this narrow shelf made 
from it. 

Fit and nail the remaining pieces 
in place. Saw the four feet from 
a solid piece or make them by 
gluing together three pieces 24%, 
2 and 1% in. square respectively. 
Set all nails below the surface 
with a nail set. 

The bookcase (see the draw- 
ings on page 56) should be made 
in two sections. The two sides of 
the lower section—they are % by 
15 by 3434 in.—and the bottom 
and two (Continued on page 92) 








How to Ma 


By 
J. DANNER BUNCH 


Y BUILDING a flying model of 

the Bremen, the Junkers mono- 

plane which will always hold a 

shining place in the history of the 

conquest of the air because of its east-to- 

west flight across the Atlantic Ocean, you 
can accomplish two things: 

First, you can make an exceedingly at- 
tractive model of a type that heretofore 
has not been seen at any of the model 
airplane tournaments. 

Second, you can construct a model 
that, unlike most scale models, will fly an 
astonishing distance. 

The writers’ model of the Bremen, 
which was designed and built especially 
for readers of Poputar ScIENCE 
MontTaty, flies from 700 to 800 ft. con- 
sistently and on several occasions has 
reached the 1,000-ft. mark. The longer 
flights are made when the model is hand- 
launched, but it also takes off under its 
own power after a run of three or four 
feet, and flies with exceptional speed and 
stability. 

Some of those who have built the sim- 
pler models in the PopuLar SclENCE 
Monruty series have asked for an ad- 
vanced scale model. The Bremen model 
can be so classified. Any careful model 
maker can construct it, but he will have 
to use painstaking workmanship through- 
out. 


MAKE the task somewhat easier, 
two blueprints have been prepared 
which show all the essential details full 
size and contain a large amount of infor- 
mation that it is impossible to give in 
illustrations as small as those in the maga- 
zine. Unless you have built other scale 
models and are thoroughly familiar with 
their construction, it will pay you to ob- 
tain the blueprints, for they will save you 
a great deal of work in laying out the 
model. The blueprints are 
Nos. 89 and 90 in the list you 
will find on page 102. 
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To fight the terrific head winds encoun- 
tered on an east-west Atlantic flight re- 
quires an airplane of the utmost efficiency. 
In the Junkers sturdy airplane Bremen 
the German-Irish flyers found such a ship. 
It is a low-wing cantilever monoplane. 
Built entirely of duralumin 
tubes, channels, and corru- 
gated sheeting, the plane, with 
its unusual low-wing design, 
seems to suggest instability to _— 
the layman, but in reality it is 
one of the happiest designs considered 
from an aerodynamic and engineering 
standpoint. The high center of gravity 
and the dihedral angle make the ship ex- 
ceptionally stable. Structurally, the ship 
is stronger than the more normal type be- 
cause the strains of the main weights, the 
drift strains and the landing forces are 
taken by strong structures built into the 
center section of the wing. This strong 
central structure is possible only in the 
low-wing types; on other types certain 
bracing must be omitted within the fuse- 
lage to make room for the pilots, tanks, 
and equipment. 


HE fuselage of the model is made of 

split bamboo and the struts are joined 
to the longerons with a drop of cement, 
preferably of the ambroid type. You need, 
of course, a full size drawing of the side 
view. This is contained in the blueprints, 
but it also can be made by enlarging to 
full size the drawing of the side view 
which accompanies this article. 

Note that the side view is made around 
the thrust line or axis of the propeller. 
Across the thrust line are perpendicular 
lines at the strut locations, which are 
known as stations. Station No. 1 is the 
fuselage nose strut; No. 2,is the next strut, 
which is 113¢ in. back. The remaining dis- 
tances are as follows: No. 2 to No. 3, 1% 





This is an advanced scale model of exceptional speed and stability in the air. Full size working drawings 
are contained in Poputar Science Montnuiy Blueprints Nos. 89 and 90. See the list on page 102. 
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ke a Bremen Model 
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J. Danner Bunch holding the model of the 
Bremen, which weighs complete only 2 oz, 


in.; No. 3 to No. 4, 13 in.; No. 4 to No. 5, 
21% in.; No. 5 to No. 6, 1% in.; No. 6 to 
No. 7, 1% in.; No. 7 to No. 8, 2% in.; No, 
8 to No. 9, 2% in.; No. 9 to No. 10, 1% 
in.; and No. 10 to No. 11, 14% in. Station 
No. 11 is the tail post. 

To get the shape of the upper longeron, 
proceed as follows: The longeron at sta- 
tion No. 1 is % in. above the thrust line; 
at No. 2, 13% in.; at No. 3, 15% in.; at No. 4, 
1% in.; at No. 5, 14% in.; at No. 6, 13 in.; 
at No. 7, 1% in.; at No. 8, 5 in.; at No. 9, 
5% in.; at No. 10, 4 in.; and at No. 11, % 
in. For the lower longeron, measure down 
the stations from the top longeron, as fol- 
lows: At No. 1, 1% in.; No. 2, 1% in; 
No. 3, 2% in.; No. 4, 3% in.; No. 5, 3% 
in.; No. 6, 3% in.; No. 7, 3% in.; No. 8, 
214 in.; No. 9, 1% in.; No. 10, 15% in.; and 
No. 11, 1% in. © 


PLIT the bamboo to the proper size 
with a knife. The front longerons are 

a scant 4% in. square, the rear longerons, 
(back of the splice) a scant 1% in. square. 
The bamboo should be split so as to pre- 
serve the hard, glossy outside surface. Let 
this glossy surface be the upper side of the 
upper longerons and the lower side of the 
lower longerons. Join the rear longerons 
to the front longerons with a bevel splice 
about 3% in. long. The splice is made with 
cement and a few wraps of silk thread. 
Bend the longerons carefully over a candle 
flame. For the extreme bends, dampen 
the bamboo. As you bend the longerons, 
match them carefully to the blueprint or 
your own drawing. When the longerons 
are bent, mark the strut locations accu- 
rately. Then cut the struts, getting the 
exact strut lengths from the blueprint. 
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Step-by-Step Instructions for Building a Remarkable 
Low-Wing Monoplane That Flies 700 Feet at High Speed 


The struts are split bamboo with the hard 
gloss on the outside of the fuselage. 

In cross section the struts are as fol- 
lows, all the measurements being scant: 
No. 1, % in. sq.; No. 2, % in. sq.; No. 3, 
yin. sq.; No. 4, 5 by 4 in.; No. 5, 5¢ by 
y,in.; No. 6, 54, by 4 in.; Nos. 7, 8, 9, 10, 
and 11, }% in. sq. 

To assemble the sides, lay the upper 
and lower longerons along the length of a 
sheet of ruled paper; the lines are useful 
for checking the strut locations and keep- 
ing them accurately one above the other. 
Cement the nose and tail struts in place. 
Then proceed with the other side. Let the 
cement, if of the ambroid variety, dry 
until it is clear amber brown in color (at 
least an hour). Then cement the remain- 
ing struts in place, leaving out the strut 
at station No. 3 for the present. Let 
these sides dry thoroughly before dis- 
turbing them. 

The next step is to install the horizontal 
struts. At station No. 3 the fuselage is 234 
in. wide, but it is only 3% in. wide at the 
nose, so a slight bend must be made in the 
longerons at station No. 3. Cut struts for 
horizontal upper and lower stations Nos. 
$, 4, 5, and 6. These are bamboo a scant 
¥% by 23% in. long. Cement the two 
fuselage sides together with struts at sta- 
tions Nos. 4 and 6 in place. Lay one side 





A view to show the undercarriage and underside of 
photograph can convey the transparent delicacy and 


of the fuselage on a flat table and balance 
the other side in place on the struts, 
checking it by sighting and with drafts- 
man’s triangles. Hold it in place a few 
minutes until the cement begins to set. 
Let it dry thoroughly and then install 
struts at stations Nos. 3 and 5; also ver- 
tical struts No. 3 and horizontal struts 
No. 7, the latter being a scant 14 in. sq. 
When the assembly has dried, bind the 
vertical tail posts together with a few 
wraps of silk thread and install horizontal 


the wings. Note the “toothpick” propeller. No 
grace of this remarkable model of the Eremen. 


struts at stations Nos. 8, 9 and 10. These 
are bamboo, a scant % in. sq. and the 
lengths are cut to fit. Install the hori- 
zontal struts at stations Nos. 1 and 2. 
Cement a strut between lower No. 10 and 
the end of the fuselage in the lower hori- 
zontal bay. The strut which forms the 
tail skid support is bamboo, a scant 14 in. 
sq. It runs fore and aft. 

When the fuselage is thoroughly dry, 
the motor stick clips can be installed. 
First make the bulkheads. The front one 

goes on at station No. 1. Place a 
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bamboo strut 4 in. sq. crosswise 
horizontally \% in. above the thrust 
line. Cover the front with China 
silk, cementing the silk in place 
firmly. Shrink the silk with three 
coats of banana oil. Make a U- 
shaped clip of No. 8 piano wire. It 
should be % in. wide and long 
enough to reach the depth of the 
bulkhead plus the depth of the mo- 
tor stick. Below the motor stick 
make a slight inset bend in the clip 
to keep the stick from dropping 
out; then bring the ends upward 
across the bulkhead again and out 
at the sides of the fuselage. Fasten 
the clip firmly in place, using ce- 
ment freely. Then cut away the 
silk that is in the way of the pro- 
peller shaft and motor stick. 


HE second bulkhead is at sta- 
tion No. 6. Install a horizontal 
cross strut of 4% in. sq. bamboo 4% 
in. above the thrust line. Cover 
from this strut upward with China 
silk as you did at station No. 1. 
Make a clip as before, only this one 
is longer as the bulkhead is larger. 
Now install the window sills. 
| They are bamboo, a scant }@ in. sq., 
and go between stations No. 6 and 
| || No. 7. The sills run parallel to the 
|| thrust line, the lower one \% in. 
! above the thrust line, the upper 
one 1 in. above the line. These 
| form the windows through which 
| you will later reach your fingers to 
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press the motor stick into and out 
of the rear clip. 











Side view of the model with a scale of inches below; the top view, complete except for the left wing stub; 
one of the main wings; and details of the nose, the bulkhead at station No. 6, and the wing construction. 


The undercarriage is the Junkers 
split-axle (Continued on page 96) 
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Onward 


Insect Thugs Fingerprinted 


HE world of insects, plants, and lower 
animals is full of cutthroats, murder- 
ers, robbers, and grafters, and man has 
taken it upon himself to do the punishing. 
Assuming the role of police officers, Dr. 
C. W. Stiles, of the U. S. Public Health 
Service, and Albert Hassall, of the U. S. 
Bureau of Animal Industry, have just 
completed a “ rogues’ gallery ” of 400 noto- 
riously bad insects with their records and 
“fingerprints.”” Largest in number are 
the insect sneak thieves and prowlers— 
179 kinds—which live as parasites on the 
human body. Next come the vicious ones, 
like the stinging ants and biting flies. 
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may have an important relation to health, 
and with this idea in view are continuing 
their experiments. 

Equally surprising are the recent experi- 
ments of Dr. Frederick Tilney, professor 
of neurology at Columbia University, 
which indicate a hitherto undiscovered 
sense in animals—a magnetic sense. It is 
this, he suggests, which may give the 
homing pigeon its compass bearings. 


Greatest Meteorite in History 


N A lonely forest in the far-off province 
of Yenissei, Siberia, a herd of 1,500 
reindeer browsed among the trees. Sud- 
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Strides of Science 


New Elements Found in Sun 


NEWLY discovered element and 

familiar one in new guise have been 
identified in the sun—hafnium, a meta] 
only recently discovered on earth, and 
cobalt, twin metal to nickel, in an eleetyj. 
fied state—the U. S. Bureau of Standards 
announces. Dr. William F. Meggers, 
Spectroscopic Laboratory Chief of ‘the 
Bureau, discerned them through examj. 
nation of faint lines in the sun’s spectrum 
or light band. Although the sun’s com. 
mon elements, such as sodium metal, ¢al- 
cium, iron, and nickel have long beep 
known, more obscure substances are just 

being identified. 





Eighty-five varieties stand convicted 


One of the few specimens of hafni- 








of assault and battery; nearly 100 
others of spreading disease; and 
seventy of causing skin diseases. 
Twenty-seven have been found with 
poisonous weapons in their posses- 
sion, and thirty-one have been caught 
in the act of damaging human food 
and drink. Many others, like malaria 
mosquitoes, are held under suspicion 
of spreading disease. 

More than one insect, however, 
has been deputized by mankind to 
scourge the offenders. Latest of 
these is a big plundering locust which, 
according to reports from Greece, is 
now employed there to wage war on 
the ordinary locust pests that cause 
heavy damage to crops. 

Professor E. A. Andrews, of Johns 
Hopkins University, recently ob- 
served in North Carolina a steal as 
bold as any human crook could con- 
trive, perpetrated first by tree frogs 
and then by spiders, against a num- 
ber of pitcher plants, whose leaves 
trap insects for the plants’ food. In- 
side the trumpet-shaped leaves sat 












ATEST discoveries, in- 
ventions and theor- 
ies in the various 
scientific fields that 

are of prime importance 
because of their bearing on 
the affairs of our everyday 
life are recorded each 
month in these pages. 
Here are presented not 
only what geniuses of the 
laboratory and explorers 
the world over for new 
knowledge have done for 
you and us, but what they 
hope and plan to do next. 


um in existence is at the U. S. Bureay 
of Standards—a small sample suff- 
cient to make identification tests but 
too tiny to test the metal’s possible 
uses. Cobalt is familiar, but the dis- 
covery of ionized or electrified cobalt 
vapor in the sun came as a surprise, 


Trailing Unknown Planet 


STRONOMERS are scanning 
the skies these nights for an 
undiscovered planet believed to exist 
beyond Neptune, farthest known 
planet from the sun. 

Evidence that there is such an un- 
seen planet was advanced recently by 
Prof. W. H. Pickering, formerly of the 
Harvard Observatory, in the form of 
charts showing that the planets 
Neptune and Uranus are, at times, 
pulled out of their usual courses, 
apparently by some unknown body. 
The gravitational attraction of an 
undiscovered planet, he thinks, is 
responsible. 

Photographs of the night skies ob- 














the thieving frogs, devouring every 





tained through powerful telescopes 





insect which tumbled in. Then the 
spiders spun webs across the open- 
ings, and robbed both frogs and plants! 


Your Body a Radio Station 


LMOST everyone has had the strange 

experience of “feeling the presence” 

of some person in a room, when that per- 
son was out of sight or hearing. 

Ancients believed the human body gave 
off unseen emanations and they were 
more than half right, according to the 
latest findings of two physiologists of the 
Technical College of Munich, Professors 
Ferdinand Sauerbruch and W. O. Schu- 
mann. With sensitive radio instruments 
they claim to have discovered that our 
bodies send forth electrical emanations 
which can be detected six feet away. 

The skin holds an electrical charge, 
they say, as if connected with a hidden 
battery or dynamo. They have found no 
evidence, however, that the emanations 
can be detected by the bodies of other 
persons near by, or that they have any- 
thing to do with so-called personal mag- 
netism or thought transmission. They do 
believe, however, that the electrical field 


denly a gigantic cannon ball crashed from 
the heavens with a colossal explosion. 
The reindeer herd vanished, wiped from 
the face of the earth. Millions of great 
trees were mowed down like blades of 
grass. In a village fifty miles away, two 
farmers were knocked down by the blast 
and burned by its heat. Passengers on a 
railway train 400 miles away felt the heat 
and the shock. 

Such was the fall of the greatest meteo- 
rite in history, which occurred June 30, 
1908. That it is. no fairy story has just 
been proved by a Russian exploring expe- 
dition, headed by N. T. Bobrovnikoff, 
which went to investigate rumors of the 
event. Where the meteorite struck, they 
found a devastated area twenty miles in 
diameter. 

The earth is constantly being bombard- 
ed by meteorites. A report in PopuLar 
Science Montuty last month told of a 
tiny celestial bullet that seared the neck 
of a Japanese baby. Most of them cause 
no damage, but if one should chance to 
fall on one of our big cities, the disaster 
would be appalling beyond imagining. 
And, of course, it might happen. 


at the Lick, Yerkes, and Harvard 
observatories, however, have as yet failed 
to reveal the new world. 

Professor Pickering has calculated that 
the planet is 6,300 miles in diameter, 
slightly smaller than the earth. 

As told in a recent issue of PopuLaR 
Science MontTu y, our solar system in- 
cludes many tiny planets, called aster- 
oids, most of which are never seen by the 
naked eye. Eros, nearest the earth, is to 
pay us a flying visit in 1931. It will ap- 
proach within 16,200,000 miles. 


Man-made Sun Grows Wheat 
HE feat of Joshua in commanding the 


sun to stand still was hardly more. 


miraculous than are the present-day lab- 
oratory achievements in manufacturing 
artificial suns and putting them to work. 

Some weeks ago two agricultural chem- 
ists in the University of California, Pro- 
fessors A. R. Davis and D. R. Hoagland, 
*“‘planted”” wheat seeds in a laboratory 
where they manufactured sunshine from 
a dozen 300-candlepower lamps filled 
with glowing argon gas and created soil 
by filling jars (Continued on page 113) 
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Ordinary Print Made Readable for the Blind— Your Body 
Us a Radio Plant—Experts Grow Wheat in a Few Weeks 
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Orchid Bombards 


Bees 

One of Nature’s amazing 
schemes of using honey- 
seeking bees to carry pollen 
from one flower to another 
for the processof fertilization 
is found in the *‘ Poor Man’s 
Orchid,’”’ pictured at the 
left. In the blossom is a 
little catapult which, re- 
sponding to the _ insect’s 
weight, automatically hurls 
a shower of pollen upon the 
intruder. The picture shows 
the mechanism responding 
to the touch of a pencil. 
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Two Ohio consulting chem- 
ists, C. A. Hochwalt and 
Cc. A. Thompson, were as 
much mystified as anybody 
recently when they dis- 
covered that solutions con- 
taining salts of alkali metals, 
such as potassium, rubidium, 
and caesium, can put out a 
fire three times as rapidly as 
standard soda acid types of 
extinguishers. At the right 
they are seen extinguishing a 
laboratory blaze in twelve 
seconds. Best previous rec- 
ords have been from thir- 
ty-five to forty-five seconds. 


A Manufactured Geyser 


Copying Nature’s methods, Prof. B. J. 
Spence, of Northwestern University, 
recently made this remarkable work- 
ing model of “Old Faithful” geyser. 
A conical pipe filled with water is 
surmounted by a funnel. Heat is 
applied at the lower, larger end of the 
pipe. Because of differences in pres- 
sure, the boiling point is higher at the 
bottom. Thus, when a mass of hot 
Water rises to a region of less pressure, 
it turns suddenly to steam and spurts 
high into the air, carrying water with 
it, then drops back. The process is 
repeated once every fifteen minutes. 





Motor Fuel from Vegetables 


Daniel W. Hoge, Los Angeles chemist, is seen 
below in his back yard laboratory where he is 
distilling from vegetable matter a new liquid fuel 
that he says is superior to ordinary gasoline and 
that can be produced for a cent and a half a gallon. 
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The Blind Read by Sound 


By an ingenious adaptation of the photo electric cell, used in televi- 
sion, blind persons now are enabled to read ordinary printed words. 
In the apparatus, invented by Robert E. Naumburg, of Winchester, 
Mass., a light-sensitive cell controls the electric current operating a 
loudspeaker. The blind person scans printed words with a beam of 
light. When the beam falls upon black letters the loudspeaker is 
silent; when it falls on the white background, a buzzing is heard. 
Thus, guided entirely by sound, the reader can follow the letters. 
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When your floor is covered with dirty water, after 
scrubbing, it takes but a few seconds to clean it with 
a new floor pan with which is used a rubber squeegee. 
The rubber strip pushes the suds off the floor and into 
the pan. Then a rinse with clean water, another once- 
over with the pan and squeegee, and your floor is clean. 












A picturesque but time-wasting 
custom—the flipping of a pancake 
while -cooking—is banished in a 
rapid new electric pancake cooker 
(right) that browns both sides at 
the same time. The cakes have 
an even thickness and an expand- 
ing hinge allows for their rising. 





Now the folding rocking-chair! This latest ad- 
dition to the list of portable furniture is a 
. sturdy, light-weight jointed affair with a fabric 
seat; it collapses into small space for storage, 
and is instantly unlimbered for use. The 
rocking feature adds the last word in comfort. 
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Fork and spoon combined is an ingenious new kitchen tool of 
many uses. For good measure it has slits that provide a useful 
colander when a spoonful of fruit is to be drained of its juice. 


ractical New 
Home Utilities 





Even your screen and flower box can stay in place 
while you wash the outside of your windows in 
safety with this new device. A long brush with an 
adjusting bar to clamp firmly in any window, it is 
placed in the frame just outside the glass and cov- 
ered with a cloth. Move the window up and down 
and the brush forces the cloth into every crack. 


With the new doughnut cooker shown 
at the left that works like a waffle 
iron, you can make doughnuts of the 
greaseless sort, it is said, on top of any 
range—gas, oil, electric, or coal. A 
dozen in ten minutes is the capacity of 
the iron, which cooks three at once. 
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A new hinged pan, deep enough for all cooking, has one sec- 
tion on one side and two on the other for frying or stew- 
ing. With one side folded over it is a good roasting pan. 








Patterned after the hack saw, 
this new aluminum kitchen 
knife cuts meat and bread 
with equal facility. Tiny teeth 


With an ingenious new cupboard 
on the inside of your kitchen door, 
parcels can be delivered whether 
- - : you are at home or not. Three flaps 
on the blade give it sawlike giving access to the cupboard shelves 
powers. A thumbscrew tight- can be opened from the outside, 
ens blade for keen cutting. through holes in door. When flap 
is closed it locks automatically. 


Bent jar caps are straightened, 
and the edges of new ones im- 
proved, as seen at the left, by 
a handy little machine that 
clamps to your kitchen table. 


Folding tables and benches for dining or break- 
fast nooks are becoming increasingly popular. 
Here is a new one particularly easy to install. 
It requires no inclosure, and carries with it its 
own attractive “‘camouflage” in the form of a 
headpiece that gives the closed set the lines 
of a tall panel or make-believe doorway. The 
benches swing closed across the front as shown. 


The difficulty of slow cooking on a gas stove 
is overcome by an inexpensive new plate 
which, when placed over a burner that is turned 
low, spreads the flame around the edges so even- 
‘y that very little heat reaches any one point. 





POPULAR SCIENCE MONTHLY 


Triumph of Ancient Egypt's Engineers 


OBELISK DESCENDING ' 
AS SAND 1S DRAINED . 
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This diagrammatic drawing shows the ingenious method whereby ancient Egyptian engineers erected 


the towering obelisks which they had not the physical nor mechanical power to lift. 


The system 


amounted to building a pit around the base set for the monolith and then dragging the huge column 
of stone to the top and sinking it to the base where it was to rest through the centuries to come. 


AN and modern science and ma- 
chinery could transport the obelisk 
Cleopatra’s Needle from Egypt to New 
York and set it up in Central Park, but 
how could the ancient Egyptians have 
erected their great monoliths weighing 
from a hundred to two hundred tons and 
more? Man power alone could not do it. 
Now, after long research by Richard 
Engelbach for the British School of 
Archeology in Egypt, one method of the 
ancient builders has been learned. After 


ng bolts were hurled at this 
with real oil. The wires caught 
hg them harmlessly to earth. 
Ss are guarded in this manner. 
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Know Your Car 


HE use of gaskets is a prac- 

tical necessity in the com- 
mercial production of automo- 
biles. The cylinder head, for 
instance, could be fitted to the 
cylinder block so that no gasket 
would be needed to make it a 
tight joint. To produce such a 
perfect joint, however, the top 
surface of the cylinder block and 
the lower surface of the cylinder 
head would have to be ground 
on a very accurate grinding ma- 
chine and then a_ high-priced 
expert would have to spend 
hours in hand scraping any 
slight irregularities. 

The gasket is used, therefore, 
because it can be compressed 
enough to take up the irregular- 
ities left by ordinary machining. 

To get tight joints always use 
a new gasket. A gasket once 
used has lost the cca 
that makes a tight joint. 

And because the only satis- 
factory gasket is one specially 
designed for the particular job, 
always use a gasket supplied by 
the car manufacturer. 


“Lightning” Tamed in Test 


ILLIONS of dollars will be saved 
for southern California oil opera- 
tors, declares John M. Gage, of Los 
Angeles, by a method he has devised of 
warding lightning from tanks. Electric 
flashes are conducted harmlessly to earth 
by a novel system of overhead wires. 
In a recent demonstration of his 
apparatus, described in last month’s 
PopuLar ScIENCE MonrtuLy, an oil-filled 
model tank guarded with wires was sub- 
jected to an electrical bombardment from 
a high-voltage machine, as shown at left. 
It failed to ignite. The wires have now 
been installed over large oil reservoirs, 
where they have proved successful. 


e in the cart helps produce current for the greatest triumph of electric welding 
ouisiana pipe line carrying gas at pressure up to 1,000 pounds per square inch. 
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—— 
a Do You Know 


of the World You Live In? 


Test your knowledge with 
these questions, selected from 
hundreds sent in by readers. 
Correct answers on page 112. 

1. Where does the United 
States own a route for 
another canal between the 
Atlantic and the Pacific? 

2. Where does chinchilla fur 
come from? 

3. Where does chocolate 
come from? 

4. In what country are the 
voters compelled to vote? 

5. Where in North America 
is French the common 
language? 

6. What lake is easiest to 
swim in? 

7. What is the highest bridge 
in the world? 

8. Where was the kimono 
invented? 

9, What is the 
jackass? 

10. Where do the whirling 
dervishes perform? 

11. What is the official start- 
ing point for distances in 
the United States? 

12. What is the super-power 
system? 
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Five Machines Joined in One 


IMED at conservation of floor space 
and of power, thereby to reduce the 
costs of production, a new type of wood- 
working machine in which a band saw, 
jointer, rip saw, sander, and lathe are 
operated on the same table and by the 
same motor has been brought out by a 
Western manufacturer. The several ma- 
chines are mounted on the edge of the 
table, and the motor is rotated about the 
axis of the table and moved radially to 
engage whatever unit is desired for use. 
Shifts are easily and quickly made. The 
plant, which weighs only 500 pounds 
and is mounted for portability, is oper- 
ated from an-electric light socket. 












Band and rip saws, jointer, sander, and lathe are set around 
the edge of this economical woodworking table and a single 
motor in the center can operate each machine as it is needed. 
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Ships Talk Through Water by Sound Signals 
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OW ships may talk together over 
moderate distances is shown in 
these diagrams of the latest type of 
undersea telegraph—a sounder that trans- 
mits code signals beneath the waves. 
Through a well in the center of a vessel 
is lowered an electric resonator that hurls 
its sound in all directions. All craft 
possessing the apparatus carry two sen- 
sitive receiving diaphragms on their hulls 
below the water line, and through these 
the signals are detected. When - radio 
communication is also available, the dis- 
tance between two ships is readily 
ascertained; radio and undersea signals 
are transmitted simultaneously, and the 
difference of time in their reception, due 
to their different speeds, indicates the 
distance of their sender. 


Heat Determines Frogs’ Sex 
& 


HE difference between male and fe- 

male may not be so sharply drawn as 
is commonly supposed. In frogs, at least, 
the small difference between 
hot and cold may decide 
whether a wriggling tadpole 
will be masculine or feminine. 

Emil Witschi, of the 
State University of 
‘Towa, recently raised 
two broods of tadpoles 
from eggs. One brood 
he placed in water at natural 
temperature. One hundred 
turned out to be females and 
ninety-six males—a normal 
sex ratio. For the other 
brood he suddenly raised the 
water temperature to ninety 
degrees F. All these tadpoles 
became male frogs! 

By experiments with rats, 
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Dr. Simon B. Chandler, 
of the Loyola Univer- 
sity School of Medicine, 
Chicago,'recently revealed 
thatsexmay be determined 
before birth largely by the 
activities of the parathy- 
roid glands, the little chem- 
ical factories located in the 
throats of human beings 
and lower animals. When 
these glands were removed from parent 
rats, the number of male in proportion 
to female offspring was doubled. 


Light Waves Preserve Bread | 


N AN article in our June issue, Frank 

Parker Stockbridge told how chem- 
ists’ experiments with mineral salts in 
water saved a baker a million dollars a 
year, and produced better bread. 

Now scientific research has discovered 
a way to improve the family loaf still 
further. According to President Hermann 
Schneider, of the University of Cincin- 
nati, the bacteria which spoil bread a 
comparatively short time after it is baked 
can be destroyed by exposing them to 
light of a certain wave length. The re- 
sult is that a loaf so treated can be kept 
good for at least eight days. 

The same process has been used suc- 
cessfully to destroy the bacteria that 
spoil milk, orange juice, and other foods. 


A Man-Made AuroraBorealis 


NGINEERS dissolved much of the 
mystery of lightning when they shot 
artificial thunderbolts across a room. 
Another spectacular mystery of Na- 
ture, the Aurora Borealis, now is giving 
up its secrets in a similar way. At 
Princeton University Dr. Gunther Carlo, 
of the University of Géttingen, Germany, 
and Dr. Joseph Kaplan, of Johns Hop- 
kins, recently produced an artificial 
Aurora and discovered that electricity, 
discharged in a mixture of oxygen and 
nitrogen under certain conditions, creates 
the beautiful red and green northern 
lights. By further experiments they hope 
to prove that the transfer of nitrogen en- 
ergy into oxygen produces the display. 

















Clock Times 20 Men at Once 


HEN separate experimenters in a 

laboratory formerly 
sought at the same time to 
test the muscular reactions 
of one subject, a costly and 
elaborate clock was required 
by each one. Now Dr. O. G. 
Harne, of the University of 
Maryland, has devised this 
single clock that times as 
many as twenty distinct 
experiments conducted si- 
multaneously. If any exper- 
imenter in the room desires 
a record in minutes, seconds, 
or split seconds, he adjusts 
four buttons on the clock 
that corresponds to his par- 
ticular table. Without fur- 
ther attention the ingenious 
clock measures the time it 
takes his subject’s muscles 
to respond to light flashes or 
to spoken suggestions. More than a doz- 
en other universities, recognizing its 
value, have asked for copies of Dr. 
Harne’s device, it is reported. 


What “Fair’’ Weather Means 
OSE who have grumbled about 


seeming inaccuracies in weather fore- 
casts—particularly those disappointed by 
a gloomy day following a “fair” predic- 
tion—may be illuminated by a recent 
announcement of the U. S. Weather 
Bureau. “Fair,” it explains, need not 
mean a sunny day in the Bureau’s use of 
the term, which includes everything from 
“clear” to “cloudy” and “partly cloudy,” 
all three being further qualifications of 
the fair prophecy. In its strictest sense, 
at the Weather Bureau, “fair” signifies 
a day on which not more than .01 inch 
of precipitation—the veriest sprinkle or 
snow flurry—is expected. 


Elephants Taught to Plow 
XPERIMENTAL government ele- 


phant farms have been instituted in 
the Belgian Congo, where the giants of 
the animal kingdom are trained to plow— 
a service they perform at a fourteenth the 
cost of plowing by tractor. Baby ele- 
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phants, from two to ten years old, are 
singled out from wild herds, captured, and 
taught to do useful work by expert 
elephant men with the aid of already- 
trained older elephants. One elephant can 
plow two and a half acres in two days. 


Meters Read over Phone Wire 


LECTRIC current meters report 
their own readings over ordinary 
telephone wires through a new device 
called the telemeter, developed by the 
General Electric Company. Although 
the new system has not yet been developed 
to the point where it will read your house- 
hold meter and replace a call by the man 
from the electric company, it has already 
been successfully installed in the sub- 
stations of a great electric power concern. 
Sitting at his desk, the chief dispatcher 
can see on dials before him how much 
electricity is being used, or is required, at 
any of the links in the extensive power 
network. Telephone service is in no way 
interfered with by the new device, 
though it uses the same wires in order to 
save the expense of additional circuits. 





Lathe Made of Old Car Parts 


UT of discarded motor car parts, 
Hoyt E. Van Buren, of San Francis- 
co, manufactured the lathe on which he 
turns out unusual pieces of woodwork. 
Pistons serve as bearings, and the two 
spindles were turned from an axle. The 
faceplate was a locomotive boiler check. 
Among Van Buren’s productions are an 
exquisite inlaid box which he presented to 
Mrs. Coolidge, and a piece of spiral work 
constructed from directions in PopuLaRr 
Scrence Monta y. 


A Three-Mile Motor Tunnel 


ITH the recent piercing of the last 
section of rock between the two 
tunnel headings proceeding from opposite 
shores, England is well on its way to 
completion of the world’s largest motor 
tunnel—a great shaft beneath the Mersey 
River that will link Liverpool to Birken- 
head. At present indications, it will be 
finished and opened to traffic in 1930. 
Three miles long and forty-four feet 
wide, the huge tunnel will accommodate 
four traffic streams totaling 3,000 vehicles 
an hour. High- and low-speed traffic 
lanes will be marked off, and all cars will 
be required to keep 100 feet apart. 
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Copper Cures Anaemic Rats; 


Experts Plan Tests on Men 


a a cures of anaemic rats by 
feeding them compounds contain; 
copper were recently reported to the 
American Society of Biological Chemists 
by Dr. E. B. Hart and other chemists of 
the University of Wisconsin, who may 
have discovered in the red metal’s com. 
pounds, of which traces are found jp 
milk and other foodstuffs, an important 
new cure for human sufferers. 
Previously it had been supposed that 
iron alone was effective in restoring to 
blood its healthy red color that signifies 
the presence of the vital oxygen-bearing 
substance, hemoglobin. But Dr. Hart 
found that pure iron materials of labo. 
ratory manufacture did not cure anaemia 
in rats, though natural, impure iron com- 
pounds did. A pale bluish color, typical 
of burnt copper compounds, in the food- 
stuffs he prepared from natural iron sub- 
stances gave a clue to the discovery that 
copper was the mysterious agent needed, 
Its action is still not understood, but Dr. 
Hart has established that both iron and 
copper are needed to check or prevent 
anaemia in rats. At certain hospitals he 
plans to test his discovery on men. 


Spade and Fork in New Tool 


RK and spade are 
combined in the new 
French tool of many uses 
illustrated below. For 
turning soil, the fork alone 
is used; when work with a 
shovel is to be done, a flat 
plate is slipped over the 
fork and it becomes a spade. 
A crossbar on the novel 
tool’s handle provides a 
better leverage for twisting 
it free with a load of turf or 
roots, and saves much back- 
breaking labor. 


YJ 





When a metal cover is slipped over the tines of this 
new French garden fork it becomes a spade. A 


cross baron the handle gives increased leverage. . 
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Dirigible Los Angeles Costs 


$500,000 a Year to Operate 


IRIGIBLES as economical craft are 
D hardly yet to be recommended to 
private owners, judging from a glimpse 
at Uncle Sam’s bill for running the huge 
Los Angeles. Operation during the fiscal 

ear 1927 cost a little more than half a 
million dollars—$563,102, to be exact. 
Maintenance and running alone, exclu- 
sive of pay for the ship’s crew and the 
upkeep of its Lakehurst, N. J., home 
hangar, amounted to nearly $272,000. 


Leviathan Sets Speed Record 
Y ATTAINING a speed of thirty 


knots, equivalent to 36.4 land miles 
an hour, the 60,000-ton American ship 
Leviathan recently set what is believed 
to be a new speed record for large ocean 
liners. Aided by a following wind, she held 
the speedy pace for several hours. Rec- 
ords credit the British liner, Olympic, 
in 1922, with a high speed of 27.8 knots. 


Diving Suit to Recover Gold 


OME of the $250,000,000 that lies in 
shipwrecks at the bottom of the sea 
may now be recovered through an inven- 
tion of H. L. Bowdoin, of Whitestone, N. 
Y., seen below—a metal diving suit whose 
wearer can venture into hitherto un- 
attainable depths. He says 
he has achieved a world’s 
record by going down two 
hundred feet and remaining 
there for forty-five minutes. 
The terrific water pressure 
is withstood by an ingenious 
arrangement of metal armor 
with jointed plates. Within 
is a suit of rubber for the 
diver himself. A tube of 
coiled steel wire incloses the 
air hoses. Steel claws enable 





H. i. Bowdoin’s new steel diving suit, resisting 
water pressure at lower depths than ever before, 
which may help recover gold from sunken vessels. 
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the wearer to pick up objects as small as 
three-quarter-inch nuts. 

The first practical test, Bowdoin says, 
will be an attempt to salvage war wrecks 
at the bottom of the English Channel. 
He will donate his invention to the U. S. 
Government as life-saving equipment in 
submarine disasters. 


Wind Resistance of Houses 


HAT a half-completed structure, of 

open framework, may offer more re- 
sistance to the wind and suffer greater 
danger of destruction than the same 
finished dwelling was a surprising fact 
revealed by recent tests of models in a 
wind tunnel at the Kansas State Agri- 
cultural College. Owners of houses in 
tornado or hurricane areas are advised to 
equip them with indestructible window 
shutters by Prof. E. R. Dawley, who 
made the tests. Otherwise, he said, the 
broken windows would leave apertures 
that would increase danger of demolition. 

In the tests Prof. Dawley used what he 
believes is the largest model building ever 
tested—a toy dwelling covered with fiber 
wall board that was four and a half feet 
long and nearly four 
feet high. 


Auto Exhaust Fights Gophers 
ARRYING the war on gophers into 


their underground homes by attack- 
ing them with the poisonous gases from 
the exhaust of an automobile is announced 
by W. H. Carr, an oil company official 
at San Jose, Calif., who employs this 
means of ridding his lawn of the rodents. 
A common garden hose is fastened to the 
exhaust outlet of the car. The nozzle, 
poked into the hole, injects the gases and 
prevents the gopher’s escape. 


Dress an Engineers’ Problem 


REE ventilation for the skin is vital 

for hot weather comfort, declares E. 
R. Clark, fellow of the Mellon Institute 
of Industrial Research at the University 
of Pittsburgh, who has just subjected 
underwear design to searching analysis. 
Using mathematical methods, including 
calculus equations that engineers employ 
in studying heat loss and evaporation, he 
maintains that the question of keeping 
the body cool is essentially like any other 
engineering problem. Loose-fitting under- 
wear made chiefly from cotton fabric is 
the best ventilated and hence the coolest, 
he concludes. 
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Ham’ Uses New Radio Band 


Y A new feat in amateur radio—a 
cross-continent talk on. the remark- 
ably low wave length of ten meters— 
Charles K. Atwater, radio experimenter 
of Upper Montclair, N. J., 
has added another triumph to 
those of radio’s “hams.” He 
was recently successful in 
establishing two-way com- 
munication on this wave, 
using low power, with two 
amateur stations on the 
Pacific coast. Previously, 
also on ten meters, he had 
repeatedly conversed across 
the Atlantic with a French 
amateur at Arachon, France. 
Atwater is seen in the 
photograph with his ten- 
meter transmitting set—a 
part of his amateur station. 
These successes open a new radio 
channel—the “experimental” ten-meter 
band which radio engineers had long 
considered useless for long-distance trans- 
mission. Radio amateurs already had 
been the first to develop the use of waves 
as short as twenty meters, now of known 
worth for world-wide radio. 


Prize Offer for Moon Flight 


F JULES VERNE, famous imaginative 

novelist, were living, he might be 

surprised to hear himself called a pro- 
fessor of “‘astronautics.”’ 

That is the new name for a branch of 
science which has captivated men’s imagi- 
nations for centuries—that of finding a 
way to journey through space to the 
moon, or Mars, or other heavenly bodies. 

That scientists now regard the study of 
astronautics as much more than a day- 
dream is evidenced by the fact that the 
French Astronomical Society has just 
offered an annual prize of 5,000 francs 
(about $200) to the person contributing 
most toward solving the problem of 
celestial transportation. The prize is 
sponsored by foremost French astrono- 
mers and physicists. 

After flyers have spanned all the 
perilous distances of the earth, there will 
still remain other worlds to conquer, other 
opportunities for adventure and fame. 










































Most Gigantic Incandescent 


IKE a radio tube in appearance is the 
world’s largest electric lamp—a mon- 
ster 50,000-watt experimental bulb just 
built by the General Electric Company 
and exhibited at Nela Park, Cleveland, 
Ohio. At the top of the bulb, a radiator 
made of metal fins carries off intense 
heat generated by the white-hot tungsten 
filament, which burns at a temperature of 
5,500 degrees Fahrenheit—twice as hot 
as molten steel. The bulb is filled with 
nitrogen gas, whose circulation cools it 
and carries upward into the radiator 
“evaporated” or thrown-off tungsten 
particles from the filament, thus prevent- 
ing blackening of the walls. 

Although the present lamp is intended 
simply for a test by its designer, D. K. 
Wright, shown here with it, such huge 
lights ultimately may be used for airport 
lighting and for the illumination of mo- 
tion picture studios. 


Oil Burning Motor Meets Test 


EAVY oil for airplane fuel, to replace 
costly and dangerous gasoline, is 
brought nearer by a new oil-burning 
motor recently demonstrated by the 
National Committee for Aeronautics at 


POPULAR SCIENCE MONTHLY 


Langley Field, Va. Not only is oil fuel 
cheaper, but it practically banishes fire 
hazard; it will actually extinguish a flame, 
until heated to a very high temperature 
within the motor’s cylinders. 

Though the advantage of such a motor 
has long been conceded, the difficulty has 
been to obtain one light enough for air- 
plane use. Now the National Committee 
for Aeronautics exhibits the result of five 
years of constant experiments—a one- 

cylinder, twenty-six-horsepower mod- 
el that develops one horsepower for 
every three pounds of weight. This 
ratio, the best thus far developed, is 
not far inferior to that of many 
gasoline airplane motors now in use; 
and it is announced that the con- 
struction of miulti-cylindered oil 
engines on the same principle will 
commence at once. 


Black Sheets Induce Sleep 


LACK bedclothes and pillows in a 

black bed, within a room of the 
same dusky shade, is the unusual cure for 
insomnia suggested by recent experi- 
ments of Dr. Mario Ponzo, of the Hospital 
for the Insane at Alesandria, Italy. In 
such a room, he says, many of his most 
violent patients became calm and soon 
fell into a deep, natural sleep. Even in 
ordinary cases of insomnia the same 
treatment may be beneficial, Dr. Rudolph 
Katz of Berlin suggests. 


Thinking with Half a Brain 


ANY brain specialists—notably Dr. 
Frederick Tilney of New York City 
—believe the human brain is used only to 
a small fraction of its capacity. Now that 
opinion seems upheld by five remarkable 
operations performed recently by Dr. 
Walter E. Dandy, of Johns Hop- 
kins University. In each one Dr. 
Dandy removed a full half of the 
cerebrum, or “thinking portion” 
of the brain from a supposedly 
hopelessly diseased patient. Three 
patients recovered and _ tests 
showed their intelligence wholly 
unimpaired. However, as ex- 
ted, permanent paralysis of 
half the body occurred. 














A tiny charge of radium-atomite, mighty new explosive, caused this upheaval and showed 
its unprecedented power in experimental blasting at the California Institute of Technology 
The secret of its composition is known only by its inventor and the War Department. 
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Campbell Plans New Effort 


For Automobile Speed Mark, 
AJOR MALCOLM CAMPBEII, 


England’s premier speed driver 
has announced he will try again for the 
world’s auto speed record, which he go 
lately won only to lose again, even if he 
must return to America to do it. The 
announcement followed the recent refusal 
of the Royal Automobile Club to permit 
his proposed attempt on the Pendine 
Sands, in Wales, a seven-mile stretch of 
beach that is declared to be too short for 
high speed racing. 

Tragedy had stepped into the inter. 
national speed rivalry not long before, 
when Frank Lockhart, American, seeking 
a new record at Daytona Beach, Fla., was 
thrown from his Stutz Special and killed 
when it blew a tire, traveling at a 200- 
mile clip. A few days earlier, on the same 
course, Ray Keech, driving the special. 
built thirty-six-cylinder car of J.M.White, 
Philadelphia sportsman, had gone 207.6 
miles an hour—bettering Campbell’s 
short-lived record of 206.9 miles. 


New Explosive Beats TNT 


IGHTIER than TNT, high-power 

explosive, is a newlight-green powder 
known as “radium-atomite’’ recently 
demonstrated at the California Institute 
of Technology, of which radium is said to 
be one important ingredient. In the 
tests shown here, representatives of 
powder companies, and of the Institute’s 
Reserve Officers’ Training Corps, saw 
small charges of the new powder, of 
TNT, and of dynamite—a third of an 
















Lieut. Col. L. M. Adams (left) and Capt. H. 
R. Zimmer, inventor of the new explosive, 
setting charges of it and other explosives. 


ounce of each—placed in separate 700- 
pound lead jars and exploded. This 
showed the radium powder’s explosive 
power, measured by the expansion of its 
gases, far greater than that of its two 
competitors. 

Capt. H. R. Zimmer, Los Angeles 
chemist and former Army officer, who 
invented the new explosive, did not per- 
mit Institute chemists to analyze it. 
He said the U. S. War Department might 
wish to keep its composition a secret. 
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Sixty-Hour Trans-Atlantic Speed Boat Ready to Go 





Adrien Remy’s ocean glider which 
promises new speed marvels, ready for 
launching on the River Seine. The 
photograph at the right shows the 
graceful lines of its large pontoons. 


The photograph below shows how the 
cabin, with a 650-horsepower engine. 
is carried between pontoons. Water 
propeller substituted for air propeller 
lifts the craft partly out of the water. 








of Javel, on the river Seine, looked 

and marveled at the strangest 
water craft it had ever seen. It had just 
been trundled on heavy trucks from the 
marine works at Saint-Ouens, and as- 
sembled on blocks for launching. Among 
the curious crowd stood its inventor, 
Adrien Remy, watching his dream come 
true. It was an “ocean-glider,”’ he said, 
with a tanklike engine room and cabin 
swung on a steel framework between two 
cigar-shaped pontoons that would carry 
it safely through the fiercest Atlantic 


N° long ago the little French town 
















storms he might encounter. 

This was the craft, he 
sa.d,in which he would dash 
from France to America in 
sixty hours. 
planned to do it in April, 
but his dream-ship was not 
quite finished. Now it was 
complete, ready for its trial 
trip in salt water. Assured 
of its seaworthiness, he 
would take on his crew of 
six men, seal the narrow 
portholes, and start his 
speed-mad dash to New York. 

Outwardly it resembled closely the 
original six-foot model that its inventor 
had exhibited a year before. A few 
changes—for instance, the substitution 
of round pontoons for the flattened ones 
in the first model, to make their manufac- 
ture easy—adapted his first plans to 
practical realization. 

Within the engine room rested a 650- 
horsepower gasoline motor to send the 
craft skimming like a hydroplane. Remy 
had substituted a water propeller of un- 
conventional design for the air propellers 


Ford, Lawrance and Elmen Receive Medals 


nabled him to effect high-speed 
production of automobiles, Henry 
Ford has just received the Cresson Medal 
of the Franklin Institute. Similar awards 
went to Gustaf W. Elmen, discoverer of 
the highly-magnetizable nickel compound 
“permalioy,” and to Charles L. Lawrance, 
inventor of the Wright Whirlwind air- 
plane motor. Orville Wright, pioneer 
airman, was present at the Philadelphia 
meeting where the medals were presented. 
The presentation of the Cresson Medal 
to Mr. Ford was not only in recognition 
of his inventive ability but “for revolu- 
tionizing the automobile industry and 
for his outstanding executive powers and 
industrial leadership.” 
Among other awards made were these: 
Cresson Medal to Vladimir Karapetoff of 
Cornell University for invention of in- 


fre: his “rare inventive ability ” which 
e 


struments for the mechan- 
ical calculation of magnet- 
ic and electrical constants 
of an electrical trans- 
mitting line; Henderson 
Medal to William F. 
Kiesel of the Pennsyl- 
vania Railroad for im- 
provements in locomotives 
and railroad equipment; 
Walton Clark Medal to 
Arthur Graham Glasgow 
of London for improve- 
ments in manufacture of 
illuminating gas; Potts 
Medal to William E. Tay- 
lor of Corning, N. Y., and 
his associate, Eugene C. 
Sullivan, for development 
of pyrex, a heat-resisting 
glass; used in cooking. 





He had © 


that he had first intended to use; it would 
have the advantage of lifting the craft 
part way out of the water and increasing 
its maximum speed. Although the fastest 
ocean liners can reach a pace of only 
thirty knots, Remy’s ship was designed 
to attain seventy knots—equal to nearly 
eighty land miles an hour—in calm water 
and forty to fifty knots when the going 
became rough. 

Such an ocean-glider as his, Remy 
points out, could outdistance any liner 
and serve as a fast dispatch boat for 
mail and for passengers. It would even 
compete successfully with future ocean- 
going airplanes, the inventor declares, 
because it could outride storms that 
would imperil them. In fact, he claims 
his craft to be practically unsinkable in 
any weather. 

On his trial trip across the Atlantic, 
from Cherbourg to New York, Remy 
planned to take a crew of six men, food 
for ten days, and wireless apparatus to 
communicate with passing vessels. A 
successful arrival in New York would be 
followed by the construction of larger 
ships on the same pattern. 





Left to right: Henry Ford, Dr. H. McClenahan of Frank- 
lin Institute, Charles L. Lawrance, and Orville Wright. 
Ford and Lawrance are receiving medals for inventions. 




















Gage Measures Diamonds 


In measuring and cutting rare jewels 
precision is of the greatest impor- 
tance, and this invention of a dia- 
mond specialist registers all dimen- 
’ sions down to a tenth of a millimeter. 
It gages also the bezel, the part of 
a jewel between top and girdle. 


Diving Bell as Submarine Aid 


Secrets of the construction of a proposed 
diving bell to rescue men trapped in 
sunken submarines have been offered to 
the Navy by the inventors, Desco Fischer 
and John Kardos, shown here demonstrat- 
ing a model. The bell, supplied with air 
through steel tubes, is attached to the 
craft, into which divers cut their way. 
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Old Needs 
Met in 
New Ways 

























Telephone Lock 


A new French device 
to prevent unauthor- 
ized persons from using 
your telephone is a 
lock so attached to the 
wires that a call can- 
not be made except 
while the keys which 
are held by the right- 
ful users are inserted. 








Noise-Proof Walls for Radio 


Seeking the best sound-proof walls so 
that a radio in one room disturbs no one 
outside, the U. S. Bureau of Standards 
sets up panels of various kinds of walls and 
measures the sound that penetrates them. 
The pictures above and at left show some 
panels and the measuring instrument. 
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Nonsplitting Wood Nails 
Newly designed nails for cabinet- 
making are flanged and triangle 
shaped, so that they cut their 
way through instead of forcing it, 
The improved and ordinary nails 
are shown in the photograph. 
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Portable Drill for Oil Wells 


Prospectors for oil and minerals may go 
anywhere with this new machine attached 
to the end of a motor car or truck. The 
drill, driven by the automobile’s engine, is 
said to go 1,000 feet a day through hard 
rock. When the motoring treasure hunter 
finds a likely spot he starts quick action. 





Giving Screw Heads a Finish 


A crown to prevent screw heads in 
chairs or elsewhere from tearing clothing 
is a washer that fits under the head. 
After the screw is driven home the four 
corners are bent over the head as shown. 
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Little Ideas 
to Help 
the Motorist 
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a New Pedal Jack | : 
ngle One hand operates this Glare-Proof Mirror 

their tool without gears, ratch- A“‘night mirror,” of black glass, 

ig it. ets, or handles. It is is said to absorb the glare of 

nails used to adjust brake and the lights of the car behind you. 

aph, clutch pedals to any de- 


sired position or pressure. 








Wheels Pump Own Tires 


When one end of this device is 
attached to the wheel hub and the 
other to the tire valve an eccentric 
gear gives the piston inside one 
stroke each time the wheel turns, 
sending air into the tire. A safety 
valve, set to the correct pressure 
for the tire, releases surplus air. 





Research for Ideal Headlight 


With this device the National Lamp Works, 
of Cleveland, flashes lights with all sorts of 


. ° lenses and reflectors on a screen and then 
Pedestrians Direct Traffic messures their rays and their diffusion. 


Pt 


Los Angeles is installing at dangerous 
crossings traffic signals that pedestrians 
can operate by pressing buttons. When 
you touch a button a red stop light holds 
up traffic to let you cross the street and 
another lamp on the signal standard 
floods your path with a beam of light. 
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ish Air Lifts Auto Motorcycle Like a War Tank 
F Put this jack under the With this machine, which has two wheels 
is in axle and compressed air and a caterpillar belt in the rear, the rider 
thing from a flask, several of can drive through fields and woods as well 
read. which go with it, flows as along roads. Instead of turning the front 
four into the mechanism, wheel directly, the operator moves: it more 
own. elevating the car. A easily by a system of levers. The British 
service station’s air hose Army is experimenting with the machine 


will also operate it. and may adopt it for some infantry units. 
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Lindbergh Tests 


Imported Flivver 


OL. CHARLES A. 
LINDBERGH is seen 
above testing the latest in 
flivver planes—a Klemm 
monoplane of German de- 
sign that weighs but 600 pounds, has a 
wing spread of forty-three feet, and is 
driven by a two-cylinder twenty-horse- 
power motor. Back of Lindbergh is his 
attorney, Col. Henry Breckenridge. It 
can fly 500 miles on the ten gallons of gas 
it carries. ; 
George Kern, Jr., New York retired 
business man, bought a Klemm plane and 
flew it across the Alps and 5,000 miles 
over Europe at a total cost of $180. It 
was he who brought the tiny monoplanes 
to America. The Ford flivver plane is of 
similar weight and smaller wing spread 
with a forty-horsepower motor. 


Cost of Helium Gas Slashed 
ONINFLAMMABLE helium 





with Advances in 


Aeronautics 


5,000 Landing Fields 


I'VE thousand landing fields now are 

available for the increasing number of 
airplane pilots in this country, according 
to the U. S. Department of Commerce. 
California leads, with 115. Most modern, 
however, in proportion to their num- 
ber, are Wyoming’s, of which seventeen 
out of twenty-one are equipped with 
beacons and flood lights for night land- 
ings. Texas is second in number of fields, 
having 90. Pennsylvania has 68; Illinois, 
58; Ohio and Oklahoma, 43 each. Penn- 
sylvania leads in airports, having 24. 











Two-Day Air-Rail 
Line to Span U.S. 


ITHIN a few months 
at most you will be 
able to cross the continent 
in forty-eight hours, by 
rail and air, cutting the 
fastest train time in two. That much is 
promised by a newly-formed $5,000,000 
concern, Transcontinental Air Transport, 
Inc., which merges the combined facilities 
of the National Air Transport and the 
Pennsylvania and ‘Atchison, Topeka and 
Santa Fe Railroads. C. M. Keyes, presi- 
dent of the Curtiss Aeroplane and Motor 
Company, heads the new air-rail organi- 
zation, of which Col. Charles A. Lind- 
bergh has become chief technical expert. 
_ This latest development in transporta- 
tion was forecast in PopuLar ScrENCcE 
Monta y last December in an article by 
William P. MacCracken, Jr., Assistant 
Secretary for Aeronautics of the U. S. 
Department of Commerce. 
According to the first tentative sched- 
ule, passengers leaving New Yorr 





gas used to inflate bal- 





loons and dirigibles, valued be- 
fore the war at $1,700 to $2,000 
a cubic foot, now costs a little 
more than four cents for the same 
quantity, according to Director 
Scott Turner of the U. S. Bureau 
of Mines. 

Even this low price is a rise 
from three and a half cents last 
year—caused by the approaching 
exhaustion of the Petrolia, Tex., 
gas field where it is obtained. 
But a projected. helium plant at 
Amarillo, Tex., will provide am- 
ple helium for the two new 6,000,- 








will make a night trip by Penn- 
sylvania train to Columbus, 0O., 
and leave in the morning on 
a ninety-mile-an-hour passenger 
plane for Wichita, Kan. There 
they will transfer to a Santa Fe 
train for another overnight trip to 
New Mexico, and thence make the 
last daylight lap to Los Angeles 
by another tri-motored airplane. 
Night flying is avoided. The four- 
teen passenger planes are luxuri- 
ously equipped and meals served. 

There will be similar eastward 
service and eventually the plan 
will be extended to other cities. 














000-cubic-foot dirigibles that Con- 
gress has authorized and for those 
already constructed besides. 


Map of the Transcontinental Air Transport combined rail and 
airplane trip, cutting in two the four-day train trip from coast to 
coast. Col. Lindbergh is technical director of the organization 


Night flying is also contemplated 
for later service. A_ coast-to- 
coast air-rail ticket will cost about 
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—— The new giant tri-motored Fokker 
pin monoplane, built for the 

e luxe service between Los An- 


San Francisco, of the ; ‘ 
on oe alc Express. The scene 
is at Mitchel Field, N. Y., just 
after Colonel Lindbergh and other 
aviation leaders had witnessed a 
test flight and just before Lind- 
pergh himself took up the plane. 



























all its own. Unofficial figures claim a 
Passengers pho- horizontal speed of ninety-five miles an 
—— oa hour for the autogiro; it has a climbing 
now Westesn Ale speed, it is said, of 400 feet a minute. As 
Express Fokker told in previous numbers of PoPruLaR 
Sean oains Scrence Monraty, its use of a “wind- 
Seo O. Go mill” instead of wings makes it possible 
genheim, Admiral for the craft to land virtually in a vertical 
Cone, Dr. W. line, much like a parachute, with no final 
en ree gga run along the ground—a valuable feature 


Captain Bender. > Te tet 
where landing space is limited. 








Dirigible Lands on Liner 























































= = FEW days ago the non- 
Rail | rigid army airship 
U.S. TC-5 caught up with the 
—— +h as th steaming vessel American 
months _ eee ee vanes ae anaem 0 Te Trader, landed upon its 
= be Col. Lindbergh, chairman of the afterdeck, took on a bag of 
- “a technical committee of the organi- mail, and deposited it an 
urs, by zation, who quickly began surveying hour later at the Lakehurst, 
=e A routes, will supervise choice of air N. J., naval air station. 
000 - routes, selection of equipment, and The successful experiment, 
,000 all matters of a technical nature. in Lower New York Bay, 
we. rh Veteran pilots will assist him in his was the first recorded in- 
actlities first commercial post since he flew stance of a dirigible’s land- 
i the to Paris—a position that will not, ing upon a commercial ves- 
ka and however, preclude any future air sel, and demonstrated the 
> pea ventures, he says. feasibility of transfer- 
otor ring last-minute passengers 
organi- ° . and mail from a “blimp” 
. Lind- Autogir om Sp eed Feat to an outbound ship, or 
>xpert, EPORTS from England state speeding the arrival of in- 
sporta- that in its latest form the Ci- coming voyagers and let- 
—— erva “autogiro,” an experimental ters. _ Ship-to-shore flying 
icle by plane that uses an idly-revolving by airplane was demon- 
ra windmill for wings, shows amazing- strated last year by Clar- 
-a ly capable performance when com- ence Chamberlin, trans-At- 
h pared with standard aircraft, to- lantic air pilot. By landing 
sched- gether with important advantages on the aircraft carrier Sara- 
v Yorr toga, not long ago, the great 
Penn- dirigible Los Angeles had 
us, O., shown that a lighter-than- 
ng on f air ship might accomplish 
senger a bye mat are ’ the same feat. While the 
There feet, a 100-horsepower motor, and American Trader steamed ahead at six 
nta Fe _ a speed of 120 miles an hour, can knots, bound for England, the TC-5 
tripto J | | Pcncscagggh| emma 82722 landed and was moored upon a specally- 
‘Ke the \ : only foolproof aircraft. It was built thirty-foot steel platform on the 
ngeles KIKI built by W. B. Kinner for Dr. T.  afterdeck. Three minutes later the air- 
plane aie Crome Sheman he Heh Ship took fight for the shore 
a Giant High Altitude Camera 
stward apes ane ee IX miles above the earth—far beyond 
2 plan invented tay Gestneté Stulles, 6 the reach of antiaircraft guns—a 
cities. German expert. The machine, plane equipped with the newest aerial 
— > ape sony —_ —_ camera can take pictures of the —_ that 
ast- ach, : reveal the smallest details, even houses 
th t li hove the Pi 4 
about pres ant giind Ghuseens te per rng trees, and roads. (Continued on page 128) 
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A Blind Man’s Vision 


IFTY-SIX years ago, Edward Livingston Youmans, a 

lind man, established Poputar Scrence Monruaty. 

He saw in science “not the mystery of a class, but the 

common interest of all rational beings.” He promised 

to appeal, “‘not to the illiterate, but to the generally educated 
classes,” to the end that they might get more out of life. 

Today, we can look back over the years and see his vision 
come true, his promise kept. Science has been freed from the 
shackles of the high priesthood that controlled it, and made 
understandable to all of us. The marvels that serve us on 
every hand, making life richer than ever before, are a tribute 
to the vision of the blind genius. 

The policies he laid down guide the editors of PorpuLar 
Scrence Montuty today. The magazine he founded has be- 
come the standard bearer of American enterprise and progress. 
And as our audience has grown from the few hundred of 1872 
to more than a million, our task has increased proportionately. 
It is fourfold: 

To report the news of laboratories and workshops, and inter- 
pret its meaning in a way that everyone can understand. 

To help people use products of science for their greatest value. 

To make the achievements of science not only understand- 
able, but interesting to busy men. 

Finally, to help people see, in wonders of the present, visions 
of future goals to be attained. 

Popu.tar Scrence Montuuy devotes itself, not to those 
“who have eyes but see not,” but to those who, even though 
blind, can see the vision of progress. 


The Path of Good Business 


HE discovery of a way to draw out tungsten metal into fine 

filament wire revolutionized the electric lighting industry. 
Chemical creation of rayon changed the silk trade almost over- 
night. The automobile turned gasoiine, once a drug on the 
market, into a business of fabulous wealth. 

In Germany, virtually every banking house now employs a 
staff of technical experts—scientific advisers and prophets who 
supply prompt information about discoveries vital to industry. 
From the great English economist, Sir Alfred Mond, comes the 
warning that, neither in the United States nor Great Britain, 
are financial leaders keeping pace in this respect. 
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American banks should have diligent respect for the dictate, 
of science. Yankee ingenuity made this nation what jt in 
Ahead is the unknown. The research laboratory is the path. 
finder. Only by watching scientific progress closely can indys. 
try be assured of safety and prosperity. 


Who Wants Airplanes? 


I. 1850, a young man returned home for a vacation. He told 
his friends that he worked in a factory which made seven 
complete watches a day. They charged him with falseh 
saying, “Why, where could they sell seven watches a day?” 

In 1900, Henry Ford’s father told him he ought to get into 
something with a future, instead of the automobile business, 
A few hundred cars, he said, would supply the demand for 
automobiles in this country. But Henry Ford had vision. That 
vision broke the chains that bound people to their dooryards, 

In 1928, a speaker declared that the demand for airplanes 
always will be limited, because only a few can learn to ryp 
them. But young people, now building models such as that 
described on page 58 while they wait until they are old enough 
to fly, will take care of the demand. 


Beating Nature °s Patents 


FFORTS of postal employees to invent a machine to tie 
packages failed as long as they attempted to imitate the 
workings of the human hand. Another inventor built a flying 
machine fashioned carefully after the body of a sea gull. Ing 
trial flight the machine failed, killing its designer. 
Mechanically, man is rarely successful in imitating Nature, 
but he can improve on Nature. To prove this for yourself, you 
need! only turn to page 18. Airplanes, looking totally unlike 
birds, can fly much faster than the fastest bird. 


When Do You Go Fishing? 


WO friends, Jim and Joe, go fishing together. They catch 
nothing. Another day they have great luck. Jim remem- 
bers that on the day he caught the fish, he wore a red tie. So 
now, whenever he goes fishing, he wears that same tie to make 
the fish bite! Joe recalls that the first day was blistering hot, 
while the second was overcast, with rain threatening. Now he 
goes angling on overcast days. Jim is superstitious; Joe scien- 
tific. It is remembering the right thing that makes a scientist. 
The pages in Frasier’s ““The Golden Bough” are packed with 
examples of primitive, superstitious peoples who have remem- 
bered the wrong thing. The life of Noguchi, great conqueror 
of disease, whose heroic death is reported in this issue, was 
filled with incidents in which he remembered the right thing, 
knew the relation between cause and effect. That difference 
represents the fruit of centuries of mental growth. The human 
brain, like a piece of real estate, increases in value directly with 
the number of worthwhile inhabitants. 


If Electrons Were Dewdrops 


DROP of dew on the tip of a blade of grass. Watch it 

closely. It begins to swell! It breaks into two drops. The 
two drops break into four, the four into eight, and so on. They 
run down the stalk. They form a pool at the bottom. The pool 
grows into a pond; the pond spreads into a lake. The drops 
multiply until they cover a state; until they inundate a nation, 
and finally the whole earth. 

A nightmare? No. Only what would happen if the electrons 
in a single drop of water expanded until each became the size 
of the original drop. Fortunately, Nature has laws that hold 
each thing to its proper size. 


When Playthings Pay 


EPPER stung the mouth of a Dutch janitor; the discovery 
of microbes followed. 

Leewenhoek, first to see a microbe, thought the pepper that 
stung his tongue must have sharp points. So he looked at the 
particles through a microscope. From pepper, he went to other 
things, until he opened a whole new field of science. His 
microscope started as a plaything; ended important to all men. 

Plaything first; practical benefit to man afterwards. Those 
are the two steps most great inventions have taken. Read the 
article on page 31 of this issue. Remember that at first Roentgen 
had no practical use for his mysterious X-rays. 
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he path. This blow-torch is especially made and priced for the man who 
on ind likes to do odd jobs around the house, or to tinker with mechani- 
us. cal things. It will last a lifetime if it is not abused. The usual 
retail price is about five dollars. Most hardware, electrical and 
automobile accessory stores have it—or can get it for you quickly. 
Look for the red handle. 
He told 
is “ie 
LiSe: 
day?” 
get into 
and fx h d 
at | Whatever you nee 
n. That 
oryands , 
Irp anes 
— in a blow-torch 
as that 
va ou’ll find 
in t t 
7 he Cl & 
oi in the Clayton 
As 
- Ina e 
Lambert line 
Nature, 
elf, you 
unlike 
? PERHAPS you use a blow-torch only once in a 
while. In that case you don’t need a torch built 
—_ for hard use on every kind of a job, every day 
tie. So and all day. And you don’t need to pay the 
) —_ higher price, either. Not when you can buy the 
ae new Clayton & Lambert 158. 
‘scien- It’s a low-priced blow-torch—just what you want _ orifice. That orifice is made to the exact size for 
lek —but we don’t know where you can buy a better perfect operation. And it cannot be spread and 
mem. blow-torch at any price, outside of the Clayton & enlarged by the needle-valve. Nor can it clog; every 
queror Lambert line. It’s husky, with a strong, thick base time you turn the torch off, the needle-valve cleans 
thing, that protects the tank. Everything in it is made to the orifice. 
sreniee exacting precision standards, so that it works right There are other refinements, too, which make a 
a —and keeps on working right as long as it is not difference in performance and length of life. The 
daw abused. It holds its compression. And it gives you difference is so notable that blow-torch users have 
a hot flame in a jiffy. made the Clayton & Lambert line the most popu- 
Ss On the other hand, if you do use a blow-torch in lar in the world. 
tch it your daily work, we believe you'll Hardware, electrical and supply houses sell 
The find the Clayton & Lambert 32 these Clayton & Lambert blow-torches—-or if 
oa better suited to your needs. For “ QROTECTIOy,, they don’t have them in stock will get them for 
fe in addition to the excellent quali- > you quickly. You can tell them quickly because 
ation, ties of the 158, it has the new, pat- they’ve got red handles. 
ented, Clayton & Lambert gas 
trons 
pe C&L 32 
( | A Y j O N This is one of the most popu- 
lar blow-torches we have ever 
made. It is more expensive 
& than the 158 because it is made 
for much harder use. It is de- 
One signed for the man who uses 
a blow-torch in his daily busi- 
that | A M B E R | ness and demands not only ex- 
t the aa agp ee pd bes rugged 
>ther ability to stand rough handling. 
His MANUFACTURING CO. 32 contains the most advanced, 
men Detroit, MICHIGAN patented C & L blow-torch 
wae improvements. It also has a 
red handle. 
1 the 
tgen 
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Spare Parts You Should Carry 


Gus Tells What Will Get You Out of Trouble 
On the Road and What Will Just Burden Yoy 


“By George! I think that’s the 
answer,” said Harbison. “‘Gov- 
ernor, you’ve hired a mechanic,” 
the stranger said, eyes snapping. 
“Alec McGregor reporting for 
service. When do we start?” 


be UTS,” observed Joe Clark as he 
came out of the office with a 
letter in his hand, “are the life 
of the auto business.” 

Gus Wilson, his partner in the Model 
Garage, poked his head out from under 
the car he was repairing. 

“What kind?” he grumbled. “The 
ones that hold the cars together or the 
ones that ride in ’em?”’ 

“The ones that ride, of course,” 
laughed Joe. ‘“‘Here’s a letter from the 


worst auto nut in this section. Can you 
guess who?” 
“Easy!” Gus grunted. “That'll be 


Samuel P. Harbison—old ‘Spare Parts’ 
Harbison! What’s eating him now?” 


**He’s going on a long tour,” Joe be- 
gan, “and—” 
“Don’t tell me any more,” inter- 


rupted Gus. “I can guess the rest, too. 
He’s worked up a list of spare parts as 
long as your arm and wants to drop in 
and waste my time arguing about what 
else to take.” 

And Gus was right, for in a few minutes 
Harbison appeared. His list was not so 
long as Gus had predicted, but it was 
long enough, and Gus thoughtfully nod- 
ded his head in approval as he checked 
over the first few items. 

“* ‘Spark plugs, sizzle patches, blow-out 
shoes, friction tape, insulated wire, head- 
light bulbs, tail-light bulbs,’” Gus 
paused. “Those ought to be in the tool 
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box of every car that goes touring,” he 
observed. “Now let’s see what else you 
are going to take. ‘Spark coil with con- 
denser’—there’s a spare part nobody 
carries, and yet when either the con- 
denser or coil goes bad, there you stay 
until you get a new part or go home on the 
end of a tow line. 

** *Fan belt, extra piston, piston rings, 
can of water, can of oil, can of gas,’ ’”’ Gus 
read. “‘Holy jumping spark plugs!’’ he 
gasped. ‘‘ Where on earth are you going— 
across the Sahara Desert?” 

“Not quite that far, Gus,” replied 
Harbison a trifle sheepishly. “Only up 
around New England and then out to 
Buffalo by way of Albany and Schenec- 
tady.” 


OU couldn’t get more than a few 
miles from a gasoline station on that 
route if you tried,” snorted Gus. “I 
guess, Mr. Harbison, you’re off on the 
wrong foot. There’s no sense trying to 
carry a spare for every part that might 
break. You might just as well tow a spare 
car. 
““But I hate to take a chance,” 
tested Harbison. 
“Every time you climb into your car 


pro- 





: Tou lf 


you take a chance anyway,” scoffed Gus. 
“And besides, what good would parts 
like a connecting rod and timing chain 
do you? If they break while the motor 
is running there’s going to be a lot of other 
damage. Very likely the crank case and 
the piston will get smashed if the con- 
necting rod lets go, and the timing chain 
case plus a couple of sprockets usually 
are ruined when the timing chain parts 
company. 

“What you ought to do,”’ continued 
Gus, pausing to glance at an ancient car 
that had drawn up in front of the garage, 
“is to forget about the breakdowns that 
might happen once in a million times and 
concentrate on the troubles that happen a 
lot oftener, particularly the ones that 
there’s no way of fixing up enough to get 
to the nearest service station.” 

“Sounds logical enough to you, Gus,” 
sighed Harbison. “I must be a queer 
case. I’m keen on keeping the car in per- 
fect mechanical condition and I haven’t 
the mechanical ability to do it. I know 
the theory of the thing, but my fingers 
are all thumbs. I can’t even change a 
spark plug without barking my knuckles.” 

While Harbison had been talking the 
owner of the ancient bus had quietly 
strolled over. 

*“Howdy - folks!” he began. “Any 
chance for a real good auto mechanic to 
pick up a few dollars around here?” 

“That depends (Continued on page 111) 
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A Radiotron 
for every purpose 





RADIOTRON UX-201-A 
Detector Amplifier 


RADIOTRON UV-199 
Detector Amplifier 


RADIOTRON UX-199 


Detector Amplifier 


RADIOTRON WD-11 


Detector Amplifier 


RADIOTRON WX-12 


Detector Amplifier 


RADIOTRON UX-200-A 


Detector Ouly 
RADIOTRON UX-120 


Power Amplifier Last 
Audio Staye Only 


RADIOTRON UX-222 
Screen Grid Radio 
Frequency Amplifier 


RADIOTRON UX-112-A 
Power Amplifier 
RADIOTRON UX-171-A 
Power Amplifier Last 
Audio Stage Only 


RADIOTRON UX-210 


Pam tanen oi Every Radiotron 1s tested 


RADIOTRON UX-240 





Detector Amplifier for 
Resistance-coupled 


aceite and inspected in 41 different 


Power Amplifier 
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elpful Kinks for Your Car 


Opening Garage Doors Without Leaving Car— Simple Tester 
For Valves— Handy Trouble Light— Single Contact Bulb 


EN you come 

back from a drive 

it is a nuisance 

to have to get 
out, unlock and open the garage 
doors, climb back in the car, 
and drive in. A novel and in- 
genious way to arrange self- 
opening garage doors is shown 
in Fig. 1, and details of con- 
struction are given in Fig. 2. 
Instead of stopping the car you 
reach out and pull the end of 
cord placed conveniently near 
the driveway and some distance 
from the garage doors. The 
doors at once swing open and 

you continue into the garage. 
The secret lies in the peculiar 
leverage that translates the 
downward pull of two weights 
into effective opening pulls on 
the doors. Note that the point of attach- 
ment for the end of the cord is on the end 
of wooden frame so that as the door 
swings outward the point of attachment 
moves to let the weight go downward. 
Fig. 2 shows the release latch which 
should, of course, be fitted to the door 
which has a bead to keep the other door 

closed. 


Handy Trouble Light 


E best place for a trouble light is 
where it will shed its rays on the work 


as nearly as possible in ae rere 


REMOVED 
oenelies 










._ WIRE SOLDERED TO RIM 





SC 

HEAD ail 
WIRE BENT TO 
FIT CURVE OF 
SockeT ————__f 


Fig. 3. Design for a trouble light for attach- 
ment to your hat brim so that it shines always 
directly on work anywhere about your car. 





line with the line of sight. When working 
around a car you constantly shift your 
point of view, so no matter where 
you fasten the light there are 










Fig. 1. Closing garage doors 
after opening them by pulling 
cord to operate the weights and 
driving in without leaving car. 


that reaches over 


much 


In fact, 





OFFSET CABLE 
ATTACHMENT BAR 








Ten Dollars for an Idea! 


WW ALTER E. BAILEY, of May- 
wood, California, wins this 
month’s $10 prize with his sug- 
gestion for garage doors opened 
without leaving the car (Figs. 1 
and 2). Each month Popular 
Science Monthly awards $10, 
in addition to regular space 
rates, for the best idea sent in 
for motorists. Other contribu- 
tions published are paid for at 
usual rates. 








LOCKING LATCH 


(ON ONE DOOR 








the screw in the cork and the other 
to the case by jamming it under 
the lens retainer ring threads. The 
socket is attached to the brim of 
your hat by means of,a wire bent 
as shown in the illustration. 


Improvised Bulb 
of Single Contact 
OMETIMES it is impossible to 


obtain in an emergency a single- 
contact auto 
bulb of the can- 


RUBBER 
WASHER 





Fig. 5. Place this device 
over the valve and if 
you can blow into it 
continuously the valve 
tested is not gas-tight. 


touching, 
The changes are illustrated jp 
Fig. 4, at bottom of the page, 


Tin Can Valve 


——7 
AUTOMATIC DOORS 
AND DOOR BRACKET 


VIEW OF INSIDE OF GARAGE 
SHOWING DOOR-OPENING DEVICE 


on the metal shell. Then add solder to the 
remaining contact in the form of a 


toward, without quite 
the other coal 


Tester 


T IS not necessary to do very 


grinding to make ap 


auto valve gas-tight unless the 
valve is badly warped or pitted, 


too much grinding 


makes the seat too wide. It 










\/ 





DOOR 


Fig. 2. Arrangement of weights and pulleys to 
open garage doors and the release latch which 
is used to put the handy device in operation. 


is, however, difficult to 
tell when the valve is 
actually gas-tight. Fig. 
5 shows a simple way 
to make a valve tester 
that will tell at once if 
the valve is gas-tight. 

Through the bottom 
of a tin can drill a hole 
large enough to let the 
stem of a tire valve 
pass through. Use 
washers cut from an old 
inner tube to make the 
valve stem an air-tight 
fit and also cut a large 
rubber washer that can 
be placed under the 





often shadows just where you 
want to see what you are doing. 
Fig. 3 shows how to fix up a 
trouble light that will always be 
where you want it. A cork takes 
the place of the regular reflector 
and lens, with a screw in the 
center of the cork to make con- 
tact with the center electrode of 
the battery. A Christmas tree 
lamp socket or a standard minia- 
ture lamp socket is connected to a 
length of electric light drop cord 
with one of the wires connected to 


FLATTEN 6B RUNNING 
SOLDER DOWN TO 
METAL CASE 





Fig. 4. How to alter the 
soldering on a double con- 
tact bulb to make it single. 





dlepower you desire. 
However, if you can 
obtain a double-con- 
tact bulb of the re- 
quired candlepower, a 
minute’s work with a 
soldering iron will con- 
vert it for single con- 
tact use. Remove the 
gob of solder on one of 
the contacts and flow it 
down over the insula- 
tion so that the solder 
makes a firm contact 


edge of the can as shown in the illus- 
tration. A short section of rubber tubing 
slipped over the end of the valve stem 
completes the equipment. To test a 
valve, wipe both the face and seat so that 
they will be free from oil or grinding 
paste, press the can tightly over the valve 
with the rubber washer under it, and blow 
in the tube. If you can continue blowing 
it proves that air is leaking past the valve 
and further grinding is needed. Make sure 
the tester is air-tight by testing it.on a 
flat metal surface. The piston top will 
serve as a test surface. 
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keep cool this summer 


ice cream will be the high spot of many a 
hot day this summer. And when the ice 
cream comes to you in a pure, hard state that pre- 
serves all its delicious flavor you are enjoying the 
results of an application of science to manufacturing. 
Ice cream making is a delicate process. And, as 
is the case with thousands of other products that 
require the accurate maintaining of temperature, 
Jvcos Instruments are depended upon to prevent 
spoilage and insure absolute uniformity of quality 
in thousands of ice cream and milk bottling plants. 
Jcos Instruments are used on the great 500 gallon 
tanks where the milk is pasteurized. Zpeos Instru- 
ments are used on the 1,000 gallon tanks where the 
cream is cooked. 

Jycos Instruments are used on the outside of the 
brick hardening room, outside the bulk harden- 
ing room, outside the fruit hardening room. By 
this unique installation on the outside of these rooms 
it is unnecessary for the men to enter these ex- 
tremely cold rooms where the temperatures range 


A FROTHY cooling soda or a heaping plate of 


from 15 degrees below zero to 70 degrees above. 

At every point in the process of making ice cream 
Zycos Instruments for Indicating, Recording and 
Controlling temperatures are on duty doing their 
share towards helping you keep cool this summer. 

Every manufacturer who uses heat (or cold) treat- 
ments in his plant will find Zecos Instruments—the 
Sixth Sense of Industry—money saving and quality 
insuring additions to his equipment. May we tell 
you how Zecos Instruments are being used in other 
plants making the same products you make? In- 
formative literature will be gladly sent. Or, if you 
prefer, one of our engineers will consult with you 
on the application of Zecos Instruments to your 
particular problem. 


Taylor Instrument Companies 
ROCHESTER, NY. ” U.S.A. 


Canadian Plant: Sees BUILDING, TORONTO 
SHORT & MASON, Ltd. Manufacturing Distributors in Great Britain 


Temperature Instruments 


\ Indicating ~- Recording~Controlling 4 
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Toe to Enamel a Front Dow 


A Well-Finished Entrance Reflects Credit 
on a House and Spells ““W eleome”—Hints 


for the ane by F. N. Vanderwalker 





LTHOUGH we expect much of. 


the front doors of our homes, we 

pay scant attention to them once 

they have been selected to give 
the right atmosphere and architectural 
detail. There is, however, something else 
besides the character and design 
of the front door that conveys to 
guests their first impression of 
the home, and that is its state of 
preservation. 

Too many fine doors with out- 
side exposure have come to be a 
source of annoyance because the 
finish has crumbled away, faded 
or blistered in the sun, or because 
they have warped badly or even 
show signs of falling apart on 
their hinges. 

For the exacting service of fin- 
ishing doors it must be remem- 
bered that only the finest paint, 
enamel, varnish, or lacquer should 
be used. Furthermore, every inch 
of the door must be protected, not 
merely the front and back faces 
and the lock edge. Even painters, 
in their rush to finish a job taken on 
a price basis, often fail to coat the 
top and bottom edges of doors 














Fig. 3. Mr. Vanderwalker, an au- 
thority on painting, shows how to 
apply the first coat on a front door. 


to seal the surface against moisture. 
And what is the use of sealing the front 
and back if we leave. the top and 
bottom édges to draw up water like a 
sponge? . 

Some doors, particularly those of the 
flush-panel type, consist of a soft wood 
core of many small pieces glued together 
and veneer glued on the exposed surfaces. 
Even if waterproof glue has been used in 
the construction of a door of this kind, it 
will be affected by moisture unless well 
protected with a waterproof finish, and 
if ordinary glue has been used, it has 








Fig. 2. No visitor can help noticing whether 
or not the front entrance is well painted. 


about as much chance to hold together 
in the presence of moisturé as a Jap- 
anese lantern. 

Doors made of planks or of solid 
wood stiles with solid panels will with- 
stand water reasonably well, but they are 
likely to warp as much as 4% or % in. out 
of line unless well protected. Doors are 
made from very dry wood, and it is well 
known that unless they are given a coat- 
ing of some protective material the 
minute they arrive at a new building they 
are likely to absorb enough moisture, if 
only from the damp air, to cause them to 
warp. 

This article will describe in detail the 
application of enamels of the varnish-base 
type (not brushing lacquers). Other fin- 
ishes will be described in future articles. 

Be sure to choose an enamel made 
specifically for exterior wear. It will cost 
from $5 to $8 a gallon, but you will need 
only about one quart for a door. Ex- 
terior enamel usually comes in white 
alone, but sometimes it can be obtained 
in light tints. White enamel can be tinted 
by adding to it a little of the desired color 





Fig. 1. For the finest effect, 
the enamel is rubbed smooth 
with pumice stone and water. 


ground in japan—that is, in varnish 
If only a small amount of color is needed 
for a very light tint, it is possible to us 
the more common and easily ob. 
tained tinting colors ground jy 
oil. In either case, thin a little 
of the color with turpentine and 
break up the lumps, if any; then 


strain it through cheesecloth 
before adding it to the white 
enamel. 


Before the enamel is applied, 
however, a new door should have 
at least two coats of enamel under. 
coater. This also must be of a type 
made for exterior use. An enamel 
undercoater for interior wear may 
turn gray or black when exposed 
outside. In place of a prepared 
undercoater, you can use a coat 
of white lead thinned with a mix- 
ture of three parts turpentine and 
one part boiled linseed oil. 

An old door that has been var. 
nished should first be sandpapered 
well with No. 1 paper to cut the 
gloss. If the old varnish is simply 
dull or shows fine hair-line cracks, 
there is no need to remove it. If, however, 
it is scaling off, sandpaper hard enough to 
take off all the varnish. Unless it comes 
off easily, use a liquid varnish remover, 
which will hasten the work. 


F YOU have to finish an old door from 

which all the varnish has been re- 
moved, use as a first coat the enamel 
undercoater as it comes from the can. 
If some of the varnish remains, however, 
the first ‘coat of enamel undercoater 
should have.a few ounces of the enamel 
added to it to make it take a firmer hold 
on the old surface. For the second coat, 
use the straight undercoater. 

One of the best brushes for applying 
both the undercoats and the enamel is a 
2- or 2\%-in. flat varnish brush, as shown 
in Fig. 3.- You must have a good one, 
which will cost between 50 and 75 cents. 

A convenient procedure is to remove 
the door and stand it on the front or back 
edge: Paint the top and bottom edges, 
hang the. door again, and paint the frent 
and back edges. Then paint the front 
and back faces. In the case of a four- or 
six- or eight-panel door, as in Fig. 2, it is 





well to paint the (Continued on page 103) 
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Plan No. 17e 
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Plan No. 9e 








Just try it! It’s easy 
with Stanley Plans—only 10¢ each 


E never know what we 

can do until we try. Here 
are two pieces of furniture that 
would cost quite a bit if you 
bought them in a store. But 
buying things doesn’t begin to 
compare with the pleasure that 
comes from building them with 
your own hands. 

There are 25 different Stanley 
Plans. The list is shown in the 
center of this page. Each plan 
tells you just how to make the 
object, covering every step— 
how to select and cut the wood, 


The best tools are 
the cheapest to use 








No. 

le—Book Rack 

2e—Candle Stick 
3e—Pipe Rack 
4e—Flower Box 

5e—Table Lamp 

6e—Toy Automobile 

7e—Sconce 

8e— Dinner Gong 

9e—Bird Houses 
10e—Dog House 
11e—Book Stand 
12e—Smoking Cabinet 
13e—Kitchen Cabinet 
14e—Sewing Cabinet 
15e—Cedar Chest 
16e—End Table 

17e—Tea Wagon 

18e— Model Sailboat 
19e—Combination Sail- and 

Row-boat 
20e—Combination Kitchen 
Seat and Step Ladder 

21e—Garden Seat 
22e—Garden Trellises 
70e—Small Tool Chest 
71e—Large Tool Chest 
72e—Work Bench 


This book, “How to work 
with tools and wood,” takes 
all the mystery out of wood- 
working. Tells howtomake 
useful objects, do odd 
jobs, and care for tools. 

185 pages 

150 illustrations 

cloth binding 


At your dealer’s or 
direct, $1.00. 








how to assemble the job, how to 
sandpaper, paint and finish it. 

To do your best work you need 
good tools—of course! Practical- 
ly every carpenter uses Stanley 
Tools. Manual Training classes, 
too. Stanley makes the most 
complete line. 

Buy your Stanley Plans from 
your hardware dealer. If he can- 
not supply you, write to us. 
Send 10c for each plan and ask 
for a free catalog of Stanley 
Tools. Address Advertising De- 
partment, The Stanley Works, 
New Britain, Conn. 


Ask your 
hardware dealer 


STANLEY TOOLS 


The choice of most carpenters 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Jack Hazzard, Racing Canoeist, Gives a Few 


Useful Hints for Outdoor Men 


Showing How to Make a Fast Motor Boat from an Old Canoe, 
an Oven from a Lard Can, and a Weather Vane from Scraps 








LL hands had been looking for 
Bill Norton for two or three 
days. Not that Bill was particu- 
larly sought after; but when a 
canoeist goes for a week’s jaunt by him- 
self and is days overdue, there 
is a great wagging of wise heads, 
and the rocking-chair fleet at the 
clubhouse hang out the black 
crape. In this instance they might 
have saved the trouble, for one 
evening a black speck far up the 
river—it had the spreading white 
whiskers of a motor craft—grew to 
discernible proportions and dis- 
closed Bill nursing an outboard 
motor attached to what was left 
of his paddling canoe (Fig. 4). 

The rocking-chair fleet fell into 
cruising formation and overhauled 
Bill in the locker room. 

““My canoe?” said Bill. “Why, 
I straddled a sharp rock in Tail 
Race Chute. The end of the old 
boat was so badly stove that I left 
the wreck in a fisherman’s hut and 
was about to take the train home 
when the old chap asked why I 
didn’t put in a bulkhead. With some 
of his tools, I cut the damaged 
end off square, turned back the 





OUTER 


KNEE | 
SECTION OF 





Tig. 1 (at left). Side and top 
views of the canoe and de- 
tails of pivot and paddles. 


Fig. 2. (at right). A weather 
vane for clubhouse or camp. 


canvas, and fitted and screwed a piece 
of hardwood plank inside the hull (Fig. 
3). Then I scraped off what was left of 
the old paint, varnish, and filler from the 
loose canvas, spread half a can of hot 
canoe glue over the bulkhead, and tacked 
the canvas to it, cutting away where 


_.. ANGLE BRACE %#'Bours 
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REINFORCING STRIPS 
ts Ve * 2" 

Fig. 3. How an old 
canoe, even if one 
end is badly dam- 
aged, can be fitted 
with asquare stern. 
The method of con- 
struction requires 
but few tools and 
no more than 
ordinary toolcraft. 


he 


Fig. 4. Square stern 
canoes are popular 
for use with out- 
board motors, but 
also make sturdy, 
fast, sailing craft. 











necessary to make it lie flat. Another 
coat of glue made the job water-tight. 

“T sawed out another hardwood bulk- 
head similar to the first, but large enough 
to cover the ends of the planking and 
wales. This I screwed to its mate, having 
first applied a liberal coat of hot canoe 
glue. To stiffen the bulkhead still further, 
I cut and placed a hardwood knee on 
each side of the stern at the juncture 
of the bulkhead and wales; and to stiffen 
the bottom and distribute the thrust of 
the motor, I screwed three oak battens 
to the ribs. On these went three heavy 
knees, screwed to the battens and ribs 
and bolted to the bulkhead. Rigging the 
stern seat and putting in a new heavy 
keel took more elbow grease than brains. 
Anyhow, here I am.” 

Later, to the already sizable keel, Bill 
screwed a rocker-shaped oak keel, 3 in. 
deep at the center, and fitted a mast 
step well up in the bow. Then, with 
sixty square feet of sail, he found he had 
a sporty sailing 
craft which _ REMOVABLE TOP 
would step with wines in 


the best of AR _a 
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them. 
ESS sighed ii | 
(ee “3 mle 





and let a 
cascade of. 
glistening — 
blackberries ™ 
slip through 
bronzed fingers. “* 

“If I only 
had the oven 
I'd make pie.” 

“Pie? Oven?” Jim uncoiled his long 
legs and rolled out of the hammock with 
alacrity. Two weeks of shifting camp, 
with baking limited to camp biscuits and 
flapjacks, had sharpened his imagination. 

With the can opener he roughly cut a 
circular opening in the bottom of a large 
lard can (Fig. 5), in which had been 
packed the more spillable grub. In the 
sides he punched four holes midway 
between top and (Continued on page 99) 


Fig.5. Anoven in which 
even pies can be baked. 
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insectaade Trailer 
for Boats 


By Newcomb Leonarde 


HE trailer illustrated is well adapted 

for transporting outboard motor boats 
and other camp equipment. It is con- 
structed on a Ford Model-T front axle, 
which may be purchased for a few dollars 
from any automobile junk dealer. 

The two steering knuckle arms are bent 
around until they are in contact with the 
axle itself and then bolted to it; this keeps 
the wheels from turning independently. 
New underslung spring pads made of flat 
jron are bolted to the old spring seats; and 
a double platform spring, made up of an 
assembly of discarded Ford springs, is 

















This double-deck trailer for small boats is 
mounted on a discarded Ford front axle. 


then fastened to these spring pads with 
the usual Ford parts. A Ford V-type ra- 
dius rod is bolted to the spring hangers 
and carried forward and bolted by means 
of a U-bolt to the tongue or backbone of 
the trailer. 

The framework is made entirely of 
wood, either oak or long-leaf yellow pine, 
and braced with flat iron. The tongue of 
the trailer is equipped with a universal 
joint—it may be homemade or purchased 
from one of the trailer builders—so as to 
allow the trailer to track with the towing 
car. 

The outfit pictured was also furnished 
with a roller on the rear end of each deck 
so that the boats can be taken off or put 
on by one man. These were mounted on 
eccentric cams and when folded down are 
not in contact with the boat’s bottom. A 
tail-light extension wire is carried back to 
the rear of the larger boat. 


Puller for Fence Staples 


RE is another 

tool for pulling 
obstinate staples 
when fencing. It 
gets them all; in- 
deed, it is better 
than an expensive 
pair of fencing pliers ws 
that I have. I made HARDENED STEEL S 
the puller from 34 . LONG 


in. square steel and  syow the tool is used 
hardened it.—H. H to withdraw staples. 








IN MAKING saw cuts across the grain of a 
board for the purpose of forming a groove 
or dado, the beginner in woodworking 
may have trouble in following the lines 
accurately. A short straightedge, bradded 
or held with a hand screw against the 
outer side of the knife mark, will guide 
the saw.—C. K. 
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Finish the 


hole on 
low gear 


No. 1435 


Only 11 in. long 
TWO Speeds 







Fast or slow 
speed, or tool 
locked, at a fin- 
ger touch. 


Avoid jamming in drilling = 
through. Make holes true, smooth, Sey. 
free of burrs. Save drills. Save ¥ inch 





time and bother. That is what 
you are enabled to do with this 
new “Yankee” Two-s peed Hand 
Drill No. 1435: the only small drill 
that gives you high speed for fast 
work and then a shift to slow speed for 
easy drilling through. Price, $4.50. 
Ask dealer for ‘““Yankee”’ No. 1435. 





*““YANKEE”’ 
Ratchet 
Tap Wrench 


gets a man out of “‘trouble.” 
Ratchet movements and slid- 
ing cross bar, enable the 
“Yankee” to work in “‘im- 
possible” places. 

No. 250.—Length3%inch- 
es. Holds 36-inch taps. 
Price, $1.85. 

No. 251. —Length, 5 inches. 
Holds 54-inch taps. Price, 
$2.45. (Also, 15-in. length.) 





PLAIN 
oN 
RATCHET 

qj 


RIGHT HAND_ 
RATCHET 


DOUBLE j;: 
nareney /| 
LocK 








*“YANKEE” 
No. 1530 


with the above 
ratchet adjust- 
ments, lets you 
work in tight 
places where 
crank can be 
moved only to 
and fro. 
Length, 10% 
inches. Weight, 
1% lbs. Three- 
jaw chuck; % 
inch capacity. 
Price, $5.25. 


“YANKEE” on the tool you buy means 
utmost in quality, efficiency and durability, 


WRITE us for ‘Yankee’ Tool Book, free. 
Spiral, Ratchet and Plain Screw-drivers. 
Automatic Push Drills. Ratchet Breast 
and Chain Drills. Automatic Bench Drills 
Ratchet Braces. Removable-base Vises, etc. 





Nortu Bros. Mrc. Co., Philadelphia, U.S.A. 


“YANKEE TOOLS 


Make Beller Mechanics 
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Simplified Cutter Grinding 


Practical Methods for Small Shops Described 
by Hector J. Chamberland, Expert Toolmaker 





ARGE manufacturing plants that 
use many milling cutters and 
similar tools usually make a cer- 
tain amount of their tool equip- 

ment, not as a matter of economy—for 
the cost generally runs higher than if the 
tools were ordered outside—but because 
the work helps to keep the tool room or 
machine shop on a regular working sched- 
ule and, in case of a rush job, makes it 
possible to supply special needs almost 
immediately. For these reasons a full 
_ grinding department is maintained, and 
to a certain extent the various grinding 
operations are carried out on a production 
basis. 

On the other hand, the small shop in 
which a cutter is seldom made has to be 
content with a universal tool or cutter 
grinder to do the work. Let us consider 


a shop with six milling ma- 
chines: The working force 
would probably average from 
eighteen to twenty-four men. 
The tool crib is likely to be 
without an attendant. This is 
poor policy financially, al- 
though it is to be admitted 
that a man cannot be kept 
busy handing out tools. If the 
cutter grinder were in the crib, 
the attendant could master the 
grinding of mills very quickly, 
and with little interference to 
his regular work he could give 
them attention. Production 
obviously would benefit. 
Cutters are often used when 
in reality they are not fit for a milling 
job. To grind .010 in. from a tool at 
eight different times is better business 
than to remove .080 in. at one time. Con- 
sidering the fact that probably 80 percent 
of milling cutters today are of high-speed 
steel, great care should be exercised in 
keeping them always in first-class con- 
dition. Manufacturers spare nothing in 
producing high-grade tools, but many 
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Relation of wheel and cutter (Fig. 1), spacing finger (Fig. 2), method of locating center after setting wheel 
(Fig. 3), table rest (Fig. 4), testing fixture (Fig. 5), master former (Fig. 6), and fixture for spiral hobs (Fig. 7). 









Grinding a tormed cutter. The efficiency of 
a cutter depends largely upon the grinding, 


times through poor grinding the life of 
the tools is cut more than half, and the 
maker generally gets his share of criticism 
without any reason whatsoever. 

Milling cutters are made in two differ. 
ent types, and grinding the teeth presents 
two entirely separate problems. 

Formed cutters are sharpened on the 
face of the teeth, and their forms are 
never disturbed. In order to reproduce 
their exact profile on a piece of work, the 
teeth must be radial; if they are not, 
trouble is sure to follow. A safe and 
accurate method for doing this work 
without regular equipment, which is 
costly, was described and illustrated in 
the November, 1927, issue of Poputar 
Science Montuuiy, page 112. By that 
method the diamond-truing arrangement 
keeps the teeth radial. 


HERE no diamond is used, the 
same procedure may be followed by 
feeding the wheel downward instead of 
toward the face (see Fig. 1), once the 
center line has been located in relation 
to the wheel and the cutter has been 
rotated an amount equal to the stock to 
be removed. The cross feed never should 
be changed, as the grinding is done from 
the top of the tooth down. This method 
keeps the teeth radial and equidistant. 
Another scheme practiced where no 
indexing centers are at hand is to use a 
spacing finger on the heel of the teeth. In 
this case, as in Fig. 2, a collar arbor is 
“dogged” between centers and the nut is 
loosened for indexing. It is good praetice 
to apply the finger to the heel of the tooth 
being ground. Large cutters can be tested 
on centers for equidistance and any high 
teeth reground. 

Small gear cutters, tap cutters, and 
reamer cutters may be sharpened by 
hand with the use of a small table rest, 
which is clamped to the flange of the 
wheel head as in Fig. 4. Note that the 
cutter and the wheel must be relatively 
radial with each (Continued on page 86) 
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Starrett 


No. 320K 





Starrett 
Combination 
Square 
No. 94 


Starrett 
Steel Tape 
No. 530 


Flexible Steel 
Rule with Klip 
























Starrett’s keep 
them moving 


From Bangor to Santa Fe you'll find Starrett 
Tools throughout the shops, keeping those 
Iron Horses groomed for split minute schedules. 


And you'll find them in home workshops, 
carpenter shops, machine shops and auto 
repair shops, too. The accuracy and long life 
of Starrett Tools make them the choice of 
men who know that it is poor economy to 
buy any but the best tools. 


Your tool dealer carries Starrett Tools. Insist 
on the genuine. Write us for a copy of the 
Starrett Catalog No. 24‘W’ illustrating and de- 
scribing more than 2500 Starrett Tools. 


THE L. S. STARRETT CO. 


World’s Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
Steel Tapes—Standard for Accuracy 


ATHOL, MASS., U. S. A. 
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other or the teeth will not 
be ground square. 

The fixture illustrated in 
Fig. 5 is used to test the 
cutters on the periphery; 
it can be made at small 
cost and will prove handy 





Simplified Cutter Grinding 


(Continued from page 84) 


Hints on Selecting 





for other such jobs. The ~ 
micrometer reading will show if the 
teeth are of uniform distance from the 
center line. Each tooth is ground in- 
dividually until the cutter runs true. 

It may be that a small shop has a 
number of spiral hobs used in cutting 
some special gear or thread. The true 
angle of the spiral on these must be 
maintained. This can be accomplished 
only by the use of a special fixture, such 
as the one illustrated in Fig. 7. It will 
take hobs of spiral design up to 3 in. in 
diameter and 3} in. long. The grinding 
is done with the convex side of the wheel, 
as this allows for clearance as the cutter 
rotates and follows its original lead. The 
wheel thus grinds from its radial or high 
section only. 

The set-up is the same as in milling the 
teeth; that is, the fixture is set at the 
same angle as the Spiral, which is always 
marked on the cutters, and the center 
located as shown in Fig. 3. The face of 
the tooth is then brought against the 
cutting side of the wheel, and the 
cutter is loosened up, revolved from 
.003 to .005 in., and tightened. The 
set-up is now ready for grinding. 
The cylindrical bar is worked back 
and forth after each index, and if the 
cutter is not sharp it is rotated the 
same amount again. The cross feed 
never should be disturbed and the 
wheel should be dressed only when 
starting each piece. 

Another method which is quite 
accurate and cheaper than the above 
is to make a master former with the 
same lead as the hob as in Fig. 6. 


A side milling cutter set up for sharpening 
on a standard universal grinding machine. 


The two are lined up on a gang arbor 
spaced with a collar. With the aid of 
a tooth rest bolted on the wheel head, 
the amount to be removed is regulated 
by moving the finger or pawl. The oper- 
ator holds the work with one hand and 
works the carriage feed with the other. 
This scheme allows the grinding of larger 
hobs than the fixture in Fig. 7. 

Some gear cutters have staggered teeth. 
These may be sharpened as illustrated in 
Fig. 8. A block of hardwood is tapered 
the same angle as the teeth, and a stud 
the same size as the hole is fitted in the 
center. The cutter is placed on the block 





finger in the hole 
giving the wheel a slight 
rap with a small Wrench, 

2. Never force a Wheel 
on a spindle. Scrape the 
hole if necessary, 








the Right Wheels 


Wheels Grain and Grade Remarks 


Y in. wide, 6 in. 

Disk...60K..{ diameter or 
smaller 

Cup... .60J.... Required diameter ~ 


(For regular formed 
60K cutters when 
‘*) feeding down- 

| wards 


Saucer. . 


(For regular formed 


) cutters when 
Saucer. .60J.. ‘) feeding against 

| face of the tooth 
Saucer. .60J....For spiral hobs 


Saucer. .601....For threading hobs 





is worn down to two thirds its original size 
it is best not to omit the guard ; 


been running at least thirty seconds, 















and the teeth of one angle are ground. 
Then the cutter is turned over, the grinding 
wheel reversed, and the teeth of the other 
angle are ground. The work is done on 


prom ee - ons _ 


To preserve their form, cutters such as this 
must be sharpened with exactly radial teeth. 


the table as in Fig.,4, and the equi- 
distance checked with the fixture 
shown in Fig. 5. 

In Fig. 9 is shown a gage which is 
indispensable for testing the radial 
line of formed cutters. It is made of 

\%-in. stock and fitted to any size bushing 
desired. 

After all, it is evident that in sharpen- 
ing formed cutters two things are essen- 
tial: The teeth must be radial and equi- 
distant. In case cutters are made with a 
rake or undercut, it is important that the 
same rake be retained in sharpening them. 

While I prefer to use 60-grain wheels 
because of the better finish they give, 
some manufacturers do not recommend 
anything finer than 46. There is less 
chance of burning the work with 46-grain 
wheels. 

Another point: Never take chances 
when grinding. Here are six safety-first 
hints which always should be observed: 

1. Before mounting a new wheel, sound 
it for cracks by holding it with your 


























3° 





3. See that the wheel j, 
well balanced sideways, 
4. Use the guard. Even after the wheg 


5. Never face any wheel until it hg 


Grinding a hand reamer on another popular 
type of universal tool grinding machine, 


6. Never lay the wheels on the 
bench; hang them up on a nail o 
put them away in a safe place. 


This is the first of two articles 
on cutter grinding by Mr. Cham- 
berland, who speaks from many 
years’ experience in the tool rooms 
of both small and large plants. 
The second will appear in an early 
issue. It will give a design for a 
universal tooth rest with clapper- 
box mounting and will describe in 
detail the sharpening of spiral 
mills and angular cutters. 
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. A method for sharpening staggered tooth 
cutters, and a radial gage for formed cutters. 
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With Attachment No. 465 Your 


Combination Square Becomes 





The illustration shows the new Brown & Sharpe 
Height Gauge Attachment for use on Brown & 
Sharpe Combination Squares and Sets. No. 465A 
is for 9” blades; No. 465B for 12", 18” or 24” blades. 


A Useful Height Gauge 


You will greatly broaden tne range of usefulness 
of your Combination Square by using this new 
Attachment. It will then serve as a handy device 
for making comparative measurements, finding 
heights or projections from plane surfaces and for 
the many other uses of a height gauge. 


The attachment is reversible and can be used on 
either side of the blade at all positions from the 
extreme top to the bottom. Every mechanic, car- 
penter or home workshop man who owns a Brown 
& Sharpe Combination Square can have a useful 
height gauge by purchasing this new attachment. 


Your dealer will show you this useful new attach- 
ment. Ask him also for a free copy of Catalog 
No. 30 listing over 5,000 items. If he cannot 
supply you, write direct to: Dept. P. S., Brown 
& Sharpe Mfg. Co., Providence, R. L, U.S. A. 














* PLANER AND SHAPER GAUGE 
No. 625 







* STAINLESS 
STEEL RULE 
No. 350 





* OUTSIDE 
SPRING CALIPERS 
No. 811 











* ADJUSTABLE SQUARE 
o. 554 


* Shown in Catalog No. 30 
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A New MIDGET 


” NUPERRENCH 


Electrical Net 





ERE is a handy Set of 
“Superrenches” in the 
new Midget size designed 
especially for electrical work. 


On magnetos, timers, gen- 
erators—all small electrical 
units including radios, they 
are invaluable. 


Midget “Superrenches” 
are light and thin, yet amaz- 
ingly strong. Both open- 
ings in each wrench are the 
same size, but at different 
angles (15° and 75°). 
Where one head cannot op- 
erate, the other will. Ideal 


for work in close quarters. 


Genuine “Superrenches”, 
forged from Chrome Molyb- 
denum steel, heat-treated, 
Chrome-plated,headsbright. 
If your dealer cannot supply 
you, order by coupon below. 


Every “‘Superrench”’ is 
guaranteed against breakage 





This illustration 
shows comparative 
size of wrenches. 


J.H. WILLIAMS & CO., 


246 Vulcan St., Buffalo, N.Y. 
Please send me Electrical “Superrench” 


Set, No. 1120: Lenclose $4.25 (Check 
0) Money Order. 
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Don’t Chop Up That Old Table 


Repairing antique 
furniture is one of 
the most interest- 
ing and profitable 
of hobbies. In many 
attics are pieces 
well worth saving. 


You Can Restore It Even if the Top Is 
Warped and the Frame Is F alling Apart 


By R. C. STANLEY 


NTIQUE drop-leaf and gate-leg 
tables are so popular and good 
ones are so hard to get these days, 

that it pays to do all the patching and 
repairing necessary in order to save any 
promising old table. With care and 
patience one can restore nearly any piece 
to its original condition. 

Let us assume that the table we are 
working on is a gate-leg table with “rule 
joints”; it has rectangular leaves and 
three hinges to a side. The hinges were 
put on with blunt-point screws, which 
have been rusty for so many years that 
the wood around them has rotted away 
and made ugly black spots clear through 
to the face side. The hinges have broken 
loose, carrying away a part of the rule 
joint; the leaves are badly warped; the 
top has been nailed and renailed to the 
frame; the frame is loose and “rickety,” 
and nails have been driven through the 
mortise and tenon joints; half of one leg 
has been split off and is missing. 

Hopeless? Well, it is about ready to be 
consigned to the basement for kindling 
wood, but it is an antique and belonged 
to our great-grandmother. If possible, it 
must be restored to usefulness. 

This is an exaggerated case, but I have 
been called on to restore just such tables. 
If you will stay with me, we will make a 
fairly respectable table out of it. So let’s 

o! 
, First we must get that warp out of the 
leaves and top. Take them off the frame, 
remove the hinges, draw all nails and 
screws, and remove the old finish, if any, 
so the wood will absorb moisture. Use 
whatever facilities you have for getting 



















the boards well soaked with water; if you 
can steam them, or get them steamed, 
that is best. Another method is to wet 
thoroughly a quantity of sawdust or 
shavings, or a mixture of both, and spread 
it some two inches deep on the first board. 
Lay on the second board, cover it similar- 
ly, and do the same for the third and any 
others. Place convenient weights, such 
as bricks, on the top board and keep the 
sawdust or shavings wet. It will take 
several days at least to get the boards well 
soaked and probably two weeks in cold 
weather. 


MEN WHILE we must prepare a 
clamp with which to draw the top 
and leaves straight. One can be made of 
rough “‘two-by-fours” and half-inch bolts, 
with a nut and two washers to each bolt. 
Bore the wooden pieces in pairs. 

Now let’s get to work on the frame. 
Take out all nails. If the frame is pinned 
with wood pins, back them out with a 
punch. Splice the broken leg with a piece 
of wood that matches as well as possible. 
Make a long, slanting splice. Clean all 
dirt and glue out of and off the old joints. 
Reassemble the (Continued on page 89) 





ba 


Clamps made of rough “‘two-by-fours’’ for 
flattening water-soaked table tops or leaves. 
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Don’t Chop Up 
That Old Table 


(Continued from page 88) 


frame with glue in all joints. Insert shims 
or wedges where necessary to make close 
fits. After the glue has set, remove the 
old finish with paint and varnish remover 
as suggested in the first of these articles, 
December, 1927, page 86, and apply a 
coat of boiled linseed oil and turpentine, 
equal parts. Set the frame aside until 
the oil is dry. 

When satisfied that top and leaves are 
soaked sufficiently to prevent their split- 
ting when clamped up, put them in the 
clamps and run all nuts down hand-tight; 
then start at one corner and go all the way 
around, giving each nut a couple of turns. 
Continue until the work is clamped 
straight. Use enough clamps so that they 
will not be more than 12 in. apart, center 
to center. Place the clamped-up work in 
a warm, dry place. 

In dryng, the boards will shrink con- 
siderably. The clamps exert most of their 
pressure on the edges, and when the 
boards shrink, the shrinkage will occur at 
the point where there is least pressure, or 
the center of the boards. To prevent this 
shrinkage from splitting the boards down 
their centers, it is necessary, in a mod- 
erately warm room, to loosen the clamps 
about twice a day. This allows the boards 
to shrink naturally. When more than one 
board is clamped up at a time, narrow 





S%&__NAIL OR SCREW HOLES 5 
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SPLIT OR CRACK 9 
9 IRON RUST FROM _ 9 
———_ SCREWS TO BE PATCHED 
PIECE TO CUT OUT 
DAMAGED TABLE TOP 











HINGE SEAT PATCH 


UNDERSIDE OF BOARD FACE 
) PATCH 
TOoP_f RAZZ 


Y 
HINGE SEAT AND 














RULE JOINT 





Typical table top defects and an expert’s 
method of patching the old hinge seats. 


strips of wood should be placed between 
the boards at each clamp; the air space 
allows them to dry more quickly. 

When the top and leaves are thoroughly 
dry, take them from the clamps. They 
will have flat surfaces once more, but if 
there are any cracks or splits that cannot 
be glued up successfully, remove them 
by ripping out a piece wide enough to 
include the defects, as above. Joint 
(plane) the new edges, rip and joint a 
piece of new material wide enough to re- 
place the part removed, and glue up the 
boards into the original shape and size. 
A good clamp for this work was described 
in the second of these articles, April, 1928, 
page 97. 

Leaves and top are now. ready for 
patching. Patch all nail and screw holes 
as suggested in the preceding article, July 
(Continued on page 105) 





issue, page 96. 
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We Tried 129 Times 


Then came the formula for this amazing shav- 
ing cream, the fastest selling in America. 
Try it 10 days at our expense before you buy 











. When we announced our 
Gentlemen : new shaving cream to 
the world, thousands of men _ instantly 
bought and tried it on our reputation. 

Since then, hundreds of thousands have 
made our free test and proved the claims 
we make for it, on their own faces—in 
their own bathrooms. And this is the 
greatest practical laboratory in the world. 

Yet few who know the morning delight 
Palmolive Shaving Cream brings, know 
the story that stands behind this remarkable 
success. In asking that you, too, try this 
outstanding product, we want you to 
know how it came to be. Mail the coupon 
for a free test at our expense. 


We first asked 1000 men 


They told us where present-day shaving 
pteparations failed. They told us the four 
things they had sought in one. Then we 
set to work to give them these things in a 
new preparation. 

Our great laboratory, for 65 years a 
world leader in —~ making, went at the 
difficult problem offered them. Time and 
again—129 in all—they made a shaving 


cream that excelled in many respects, yet 
failed in one. 

Then came success—and an added feature 
that has delighted all users. Now when 
a man sends the coupon for his trial offer, 
we know the chances are that he will 
continue using Palmolive Shaving Cream. 
For most men, we find, never return to 
former shaving methods. 


These 5 important features 


1. Multiplies itself in lather 250 times. 

. Softens the beard in one minute. 

. Maintains its creamy fullness for 10 

minutes on the face. 

4. Strong bubbles hold the hairs erect 
for cutting. 

5. Fine after-effects due to palm and 
olive oil content. 


wp 


Now mail the coupon 


We take the risk—not you. We under- 
take to please you . . . to win you in ten 
shaves. Will you give us the opportunity 
to prove our case? The coupon is for your 
convenience—to prevent your forgetting. 
Won't you use it, please? 


PALMOLIVE RADIO HOUR. Broadcast every Friday night—from 10 


to 11 p. m., eastern time; 9 to 10 


.m., central time—over station WEAF 


3 5 c and 31 stations associated with The National Broadcasting Company. 


To add the final touch to shaving luxury, we have created 
Palmolive After Shaving Talc—especially for men. Doesn't 
show. Leaves the skin smooth and fresh, and gives that 
well-groomed look. Try the sample we are sending free with 
the tube of Shaving Cream. There are new delights here for 
every man. Please let us prove them to you. Mail the 
coupon, 


canteens 


= _PALMOLIVE = = 


Shaving Cream 


— 














10 SHAVES FREE 
and a can of Palmolive After Shaving Talc 


Simply insert your name and address and mail to Dept. 
B-1536, Palmolive, 3702 Iron St., Chicago, Ill. 

Residents of Wisconsin should address Palmolive, Mil- 
waukee, Wis. 








"(Please print your name and address) 
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You Can 
alford this 
Big Leaque 
SOCKET 





OU don’t need to put up 
with the bother caused 
by cheap, poorly made 
wrenches any more. You can 
afford the Apco Mossberg 
Tote Box Kit—an outfit of 
socket wrenches of the same 
high quality that the coun- 
try’s best mechanics demand. 





Buy the Apco Mossberg 
Tote Box and its finely made 
equipment in three easy 
stages: first the handsome 
convenient carrying case and 
a few Mossberg wrenches; 
then two more groups of ad- 
ditional sockets, handles and 
braces to complete the kit. 


If you are looking for a 
pleasant surprise, send in the 
coupon below and we will tell 
you how easily you may own 
this Big League Wrench Set. 


(Free of charge — 
the owner’s name 
engraved on the 
brass nameplate.) 





Without cost or obligation to me, tell me 
all about the Tote Box. 





APCO MOSSBERG 
CORPORATION 
300 LAMB STREET 
ATTLEBORO, MASS. 


| 





POPULAR SCIENCE MONTHLY 


August, 193 








How to Do Trick Whittling 






Fig. 1. Whittling fans of lacelike daintiness 
is the hobby of G. M. Ward, of Retsil, Wash. 


and delicate fans whittled from a 

single piece of wood, like those 
illustrated in Figs. 1 and 2, has wondered 
how the work was done. They appear to 
be the result of almost miraculous skill 
and patience. As a matter of fact, anyone 
who is reasonably handy with a pocket- 


Vand. deli who has seen ornate 


| knife can make them. The process is 
| really simple, and the size and variety of 
_ possible designs are limited only by the 


imagination of the whittler. 
Select a piece of wood with straight, 


| smooth grain, preferably cedar or fir. 
| Split or saw a block from 4% to % in. 


thick and as long as you wish the fan to 
be. The width will depend upon how 
many ribs the fan is to have. 

With a knife cut a series of grooves 
across the width of the block on both 
sides as shown at A, Fig. 3. These grooves 
can be varied as desired; they define the 
shape of the individual ribs when the 
latter are spread out fanlike. Also shape 
the handle in any way desired, but leave 
a strip the width of the block where the 





Fig. 3. After the block has been cut to shape, it is 
| boiled in water for half an hour; then the fan 
| ribs are split apart with a thin knife and twisted. 


4 


Fig. 2. Examples of Mr. Ward’s work to indi- 
cate the large variety of possible designs, 


handle connects with the rib section as at 
B, Fig. 3. 

Just above this handle block cut the 
groove C on both sides until the thickness 
of the wood is from to % in. It is here 
where the twisting is to take place. 

When the block has been shaped, boil it 
in water for thirty minutes. Then split 
the soft wood down to the handle so as to 
make as many ribs as possible, but take 
care to have them all of the same thick- 
ness. Spread the ribs apart fan shape, 
giving them a half twist, and place them 
under pressure until dry. 

Select ribbons to harmonize with the 
wood and thread them in and out of the 
openings D, Fig. 3. The number of 
ribbons used depends upon the way the 
original grooves in the ribs have been 
made, as a study of Fig. 2 will make clear. 
The fans illustrated are the work of 


G. M. Ward, of Retsil, Wash. 


Snap Fasteners Make Neat 
Ship Model Deadeyes 
HIP model 


| 







AT 

builders usu- FASTENER” 

ally find the task AND OUTER 
SIDE OF 


of making dead- 
eyes irksome in 
the extreme, but 
they can save 
themselves this 
work if they are 
willing to use dress 
snap fasteners in- 
stead. Fasteners , 
of the type illus- 
trated are a good 
substitute. They 
can be obtained at 
any five-and-ten- 
cent store, notions 
store, or general oyrgoarp 
mail order house. !9& 
The sizes range 
from about %% to 
1% in. in diameter. 
I found the %-in. size (marked No. 000) 
satisfactory on my model of the Santa 
Maria.—A.Frep PELLE. 


DEADEYE 





FRONT SIDE 
AND INBOARD 
SIDE OF 
DEADEYE 


INBOAR 
SIDE 


How the fasteners ‘ 
are used on a model. 


WHEN fastening the strips of wood called 
“channels”’ to the hull of a ship model, a 
perfect fit can be obtained by placing a 
piece of fine sandpaper, gritty side out, 
between the hull and the channel and 
rubbing the channel back and forth. . 








© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 











_ 





1 as at 


it the 
*kness 


s here 


e, 

boil it 
| Split 
as to 
_ take 
hick. 








them 


1 the 
f the 
r of 
r the 


lear. 
k of 


at 


0) 
ita 








August, 1928 





a for Chucks 


and Faceplates 


N SHOPS where lathe chucks and face- 

plates are kept on the floor when not 
in use, they collect dirt and grit in the 
threaded holes. In time the threads 
become gummed up and screw on the 
spindle with too much resistance. Oper- 
ators are sometimes careless about clean- 
ing the threads out, especially if they 
are hurrying on piece work. Cleaning the 
threaded holes is a mean job anyway. 
Consequently, many chucks are per- 
manently damaged 
and always cause 
more or less 
trouble and loss of 
time. 

This difficulty 
can be overcome 
by using a plug 
like the one illus- 
trated. It is made 
of cast iron and 
has two threads 
near the shoulder 
so that it can be quickly removed or 
inserted. Four or more holes are drilled 
through the body ahead of the threads 
and spaced to correspond with the pitch 
of the thread. Bits of waste or wicking 
are tucked in these holes when it is 
desired to clean the thread. 

The head of the plug is drilled for a 
handle, which is made from a piece of 
cold rolled steel or drill rod. 

If such a plug is kept in the hub of 
each chuck and faceplate when not in 
use, it will keep out all dirt and grit and 
the threads will remain in good condition. 
It takes considerably less time to put one 
of these plugs in the hole than it does to 
clean the threads by any ordinary method. 
—H. L. WHEELER. 





TWO SCREW THREADS 


The plug protects and 
cleans the threads. 


Scrap Parts Converted into 
Spray Gun for Painting 


HE accompanying illustrations show 

a practical paint spray gun made 
from an old blowtorch and a regulating 
valve bracket from 


a scrap lubrica- 3 

tor. The air is ff] REGULATING 
. : | VALVE 

carried into the i 





head through the 
feed glass drain 


The spray gun and 
detail of the nozzle. 


vent, retapped 
to take .-in. 
pipe. The outer 
nozzle was the 
only turned part 
made, and it was secured by the original 
glass packing nut. For a small homemade 
affair, it has proved handy in covering 
parts about the shop net conveniently 
worked with a brush.—F. B. 
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Youd have to 
buy 1000 used cars 


to learn what this 
FREE BOOK tells you! 


Mail coupon below 
for your copy! 


N°’ for the first time you can get 
without cost a used car buyer’s ~ 
guide, written by experts who buy 
thousands of cars for resale. In 32 
interesting pages and 19 pictures 
these men show you how to get the 
most for every dollar. This free book, 
“How to Judge a Used Car,” has 


enabled 137,000 motorists to 

save time and money through - 
Pledge to the Publie 

on Used Car Sales 


the trade information it reveals. 
All you have to do is to sign 
and mail the coupon — it is 

] Everyusedcarisconspicuously marked withits 
price in plain figures, and that price, just as the 
price of our new cars, is rigidly maintained. 


yours for the asking. 
‘How to Judge a Used Car” 
tells you how to judge the con- 2 All Studebaker automobiles which are sold 
as CERTIFIED CARS have been properly 
reconditioned, and carry a 30-day guarantee 


dition of a car, how to learn 
when any car was built, what 

for replacement of defective parts and free 
service on adjustments. 


speedometers tell, what code 
3 Every purchaser of a used car may drive it 


prices mean, explains how the 

famous Studebaker Pledge as- 
for five days, and then, if not satisfied for any 
reason, turn it back and apply the money 


sures you safety and satisfac- 
tion — permitting full 5 days paid as a credit on the purchase of any other 
driving trial of any car you car in stock—new or used. (It is assumed 

that the car has not been damaged in the 


select. pees er 











oe 








A 2c stamp will bring you 
facts that may easily save you 
$200! Send the coupon today! 


© 1927, The Studebaker Corporation of America. 





Where this Pledge is displayed by Studebaker 


dealers, you can buy a used car safely. 


| om STUDEBAKER CORPORATION OF AMERICA, 
Dept. H-56, South Bend, Ind. 


Please send me my copy of your valuable free booklet, ““How to Judge a Used 
Car.” 














City. 
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The Great Independent 
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Give your 
face a treat 


_No Steamin 
No Lotion 
No Powder 


Makes Your 
face feel 







Every Mollé 
Shave a Facial 


Treatment 


MOLLE lubricates the shave 
with a protective film of healing 
oil between razor’s edge and 
skin. That means faster, easier 
shaving, with do danger of cut- 
ting the face. Neither the pleas- 
uré of MOLLE shaving nor the 
i afler-feeling can be described, so 
we offer to send you free a week 
of MOLLE Shaves. Then you can 
see how your face likes MOLLE. 


The MOLLE Company 
: Cleveland, Ohio 
eee 7 MOLLE SHAVES } 
THE MOLLE COMPANY 
Dept. Cleveland, Ohio 
Please send seven MOLLE shaves free 


FREE! 





A Whale of a Tube, 50c 
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shelves of this section, which are %% 
by 1334 by 26 in., should be planed 
together respectively to their lengths and 
widths. If a rabbet plane is available, 
the sides should be rabbeted on their 
rear edges to receive the back, as this 
makes a neater job. The rabbeting, of 
course, should be done before the 
assembling. The doors and back should 
be made from plywood if possible, as it 
is easier to handle and does not warp 
or shrink. Each door should be fitted 
separately. 

The upper section, which is constructed 
in a similar manner, has four dowels 
glued into the lower ends of the side- 
pieces. Corresponding holes should be 
located and bored in the top piece of the 


may be placed firmly on the lower section, 
yet be easily removed. 

As to the manner in which these pieces 
are finished, it will depend mainly upon 


tion. If this has been selected especially 
for its beautiful grain, it may be stained 
and varnished or coated with clear 
brushing lacquer or shellac so as to give 
it a high polish. In addition, it may be 
decorated with ivory, celluloid, or ebony 
inlays, or with gold and silver leaf or 
bronzing powders. 

For the less skilled workman, it is sug- 
gested that the pieces be finished with 





—at your druggist 


To make the stand, two sections like that shown in the 
isometric drawing are nailed together. 
3 in. apart, back to back; then the top, bottom, feet, and 
minor parts are added. Only simple butt joints are used. 


Modernistic Furniture 


(Continued from page 57) 


lower section, so that the upper section - 


the kind of wood used in their construc- ° 


These are placed 


brushing lacquer enamels. Decalcomania 
transfers can be added as decorations, 
provided the designs are geometrical or 
modern in style. 

Modern designers often paint or lacquer 
all the outside surfaces one solid color, 
and the inside compartments a brilliant 
contrasting color. The edges of both 
varnished and colored pieces are often 
finished in black, silver, or gold. The 
tendency is to employ the colors used by 


the ancient Greeks. These are red, yel-. 


low, blue, green, gold, and silver. With 
the recent developments of lacquers, var- 
nishes, spray guns, and the wide diffusion 
of knowledge of painting methods and 
modern color schemes, the decoration 
should be an easy matter for any care- 
ful and observing amateur. 


Do not overlook the fact that you can 
obtain a blueprint containing large 
drawings of both the stand and the 
bookcase, as well as a completely item- 
ized cutting list, by sending for POPULAR 
SCIENCE MONTHLY Blueprint No. 88 (see 
page 102). Other modernistic designs 
are being prepared by Mr. Hjorth in col- 
laboration with William H. Varnum, 
Associate Professor of Applied Arts, 
University of Wisconsin, and these will 
be published in forthcoming issues. 
Among the pieces are lamps, smoking 
stands, folding screens, book ends, and 
an unusual and very smart and decora- 
tive sewing cabinet. 
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Home Workshop 
see <2 ' Chemistry 
= P y Simple Formulas that 
ie = \ Will Save Time 
: and Money 







RUDE natural rubber, which is also 
called caoutchouc, is soft and elas- 
tic. In its crude state, it is obtained from 
the sap of a number of different trees and 
shrubs. To render it fit for use it must be 
vulcanized, which makes it more elastic. 
If it is further processed it becomes hard 
ber. 
.~ solvents for rubber are known. 
The weaker acids and alkalies do not 
affect it, and only a small part is soluble 
in alcohol and ether. It swells in ether 
and in the essential oils. Carbon bi- 
sulphide is the most common solvent, and 
it is easily soluble in chloroform and also 
in benzine and turpentine upon being 
heated. ; 
Rubber cement, which may be obtained 
in collapsible tubes and tins at automobile 
supply stores and in many five-and-ten- 
cent stores, is a useful adhesive in the 





Re 


Placing bits of crude rubber in carbon bi- 
sulphide, the most common rubber solvent. 


home. It can be used for mounting photo- 
graphs and pictures of all kinds. The 
cement is spread over the entire back of 
the picture, which is pressed down care- 
fully to avoid the formation of air bub- 
bles. The surplus cement is wiped off 
and a weight is placed on the picture 
until dry. This cement has the great 
advantage over other adhesives in that 
the prints or pictures will lie absolutely 
flat and their mounts will not show any 
tendency to roll. 

A patching outfit containing rubber 
cements such as those used for repairing 
inner tubes can also be used to repair 
rubbers, rubber boots, and other articles 
of rubber. 

Those interested in art work can make 
“spatter”? drawings easily with the aid 
of rubber cement. The cement is used 
for covering the spots on the drawings 
that are to be left white. It should not be 
applied too thin. When it is dry the 
spattering can be done by using a stiff 
brush and a wire screen to scatter minute 
drops of ink over the paper. After certain 
parts have been shaded sufficiently and 
the ink has been allowed to dry, those 
parts can be covered with rubber cement 
and the spattering continued. To re- 
move the yellowish-brown film of rubber 
from the drawing, simply rub it gently 








with the fingers. It will peel off. 














WELDED 


into the all-round line of 
COUNTERS FOR ALL INDUSTRIES 





WO companies with a single purpose— 

joined to serve that purpose in a larger 
way. Two specialized lines of Production 
Counters welded into one—for better service 
to a broadening field. The VEEDER MANU- 
FACTURING COMPANY of Hartford, Conn., 
and the ROOT COMPANY of Bristol, Conn., 
unite to offer precisely the Counter for every 
machine-application, known or needed. And 
we cordially extend to you the combined ex- 
perience of VEEDER-ROOT in fitting Counters 
to your production-goals, in invention, engi- 
neering or manufacturing. 


Also Speed Counters, Hand Tallys; Cyclom- 
eters for Bicycles, Hub Odometers for 
Motor Trucks. VEEDER-ROOT products 
““count everything on earth.’’ Let us send 
literature on the lines that interest you. 


Noodsiy= fROO /NCORPORATED 
HARTFORD, CONN. 
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n 
attic den 
for the boys 








Cool in summer, warm 
in winter and easily 
constructed with Celotex 


4 4 4 


No you can turn your waste attic 
space intoa comfortable extra 
room for the maid or chauffeur, a study 
for Dad or a den for the boys. 

You can change damp and uninviting 
basements into cheerful recreation rooms. 
You can convert open porches into sun 
porches, usable the year ‘round. 


Celotex makes these home improve- 
ments possible. It comes in big strong 
boards; easily, quickly applied, at low cost. 


Simple Construction 


With a hammer, nails and saw you can 
build these rooms yourself. For Celotex 
is light and easy to handle. The boards are 
without grain, hence will not crack or split. 


And Celotex insulates—stops heat, cold 
and dampness. It makes rooms warm in 
winter and cool in summer. It is the only 
insulation made from cane fibres...it 
combines lightness with great bracing 
strength. 

All reliable lumber dealers can supply 
Celotex. Fill in and mail the coupon and 
we will send you FREE, two interesting, 
illustrated books. The Celotex Company, 
Chicago, Ill. In Canada: Alexander Murray 
& Co., Ltd., Montreal. 


CELOTEX | 


INSULATING CANE BOARD 
The word 
CELOTEX 

. U. 8. Pat. Of. 


Reg ) 
trademark of and indicates manufacture 
SG The Celotex Company, Chicago. i. ad 


THE CELOTEX COMPANY, 
645 North Michigan Ave., Chicago, Illinois 


Please send me FREE your illustrated booklet 
on ways to use Celotex around the house. 
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How to Turn Ornamental 


Legs for a Footstool 


exercises and projects described in 

the preceding articles of this series, 
we can have much real fun making fur- 
niture that is ordinarily beyond the 
amateur woodworker. 

The important thing in furniture con- 
struction is not only good workmanship, 
but also—and perhaps to a greater extent 
—good design. The amateur furniture 
maker should cultivate a taste for good 
design by studying the characteristics of 
the different historical periods and com- 
paring modern creations with authentic 
museum pieces. 

The footstool illustrated in Fig. 1 is a 
simple project from the standpoint of 
both wood turning and joinery. Notice 
that the upper parts of the four legs 
(Fig. 2) are square, and that the rails are 
joined with dowels to this square part in 
such a way that the outside faces of the 
legs and rails are flush. 

When getting out the stock for the 
legs, cut it somewhat larger, say 134 in. 
square, so as to allow for the final squar- 
ing after the legs have been turned. In 
this way any unevenness in centering or 


Hives mastered the wood turning 


workshop i a 
is comple, 
nowadays wi i 
lathe for making 
ings such as th 


on this neat footstogi, 


any slightly broken-off corners can he 
remedied. 

When beginning the turning, lay of 
the square part by squaring a pencil line 
all around on the four sides of the piece, 
Start cutting a little outside the lines 
with a very sharp skew chisel; rest its 
edge on the T-rest and bring the point 
gradually in contact with the wood. This 
will nick the corners of the square piece, 
After a light cut with the skew chisel, cut 
down to the same depth with the parting 
tool. Then repeat the process until the 
parting tool is in contact with the wood 
at all points. Round off the rest of the 
piece with a gouge and finish to the 
proper diameter as described in previous 
articles. 

Finish the square cut with the skew 
chisel, as shown in Fig. 3. If by accident 
the square corners should be broken of 
beyond repair, turn this part of the stock 
down to form a round tenon % in. in 
diameter and 1 in. long. Blocks 14% in 
square and 13% in. long then may be cut,a 
34-in. hole 1 in. deep bored in the center 
of one end of each, and the turned legs 
afterwards glued to them. 
If you succeed in turning the legs 
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a>. | in one piece, the square part is planed 


“| are exactly the same length. 


down to 1\% in. so that the turned 
| part is perfectly centered. The rails 
*. | are then squared to dimensions. Be 
careful to see that all the ends are 
square and that each pair of rails 


Mark the outside faces of the legs 
and rails and set a marking gage to 
half the thickness of the rails. Gage 
a line through the center of the ends 
of each rail, and corresponding lines 
(two) on each leg, holding the block 








Fig. 2. Side and end views of the footstool, top view of 
the framework, and details of the legs and doweled joints. 


of the marking gage against the out- 
side faces of (Continued on page 95) 














August, 1928 








Fig. 3. 
of squé 


When 
rails ma 
either t 
glue set, 
stool to; 
The s 
follows: 
the jom 
top, an 
stool. 
all fo 
burlap 
are dri' 
burlap 
Buy 
form 11 
Place 1 
it, tacl 
that a 
edges « 
Plac 
the stc 
it becc 
muslin 
the ra 
only | 
muslir 
the to 
Hai 
pose t 
of hai 
the se 


lish 











~~ “~ % 
as 





can be | 


lay off 
cil line 
> piece, 
e lines 
est its 
> poin 
1. This 
; piece, 
el, cut 
arting 
til the 
: wood 
of the 
to the 


evious 


skew 
cident 
en off 
stock 
in. in 


cut, a 
-enter 
1 legs 


e legs 
laned 
arned 


. Be 
S are 


» legs 
ze to 


ends 
lines 
lock 
out- 
e 95) 








August, 1928 





Wood Turning 
(Continued from page 94) 


the legs and rails. Next set the gage to 4 in. 
and mark lines from the top edges of legs and 
rails crossing the lines already marked. Then 
get the gage to 134 in. and mark another set of 
lines also from the top edges, crossing the 
vertical lines first marked. Bore holes % in. 
in diameter and 34 in. deep at all points of 
intersection. If the 
work has been 
accurately done, 
the rails and legs 
when joined will be 
flush both on the 
top and on the 
sides. If it is found 
Ss that a hole has 
\ os been bored inac- 
curately, glue a 34- 
in. dowel into it, 
cut off the dowel 
flush, and bore a 
new hole after the 
glue has set. 

When all joints fit perfectly, the legs and 
rails may be glued together. It is best to glue 
either two ends or two sides first and let the 
glue set, rather than attempt to glue the whole 
stool together at once. 

The stool may be upholstered very easily as 
follows: Smooth off any little unevenness from 
the joints, nail a piece of 14-in. plywood to the 
top, and plane it flush with the sides of the 
stool. Plane a bevel on the plywood top on 
all four sides and tack a piece of webbing or 
burlap about 3 in. wide to it so that the tacks 
are driven into the center of the bevel and the 
burlap hangs over the sides of the stool. 

Buy 114 lb. of fine tow froman upholstererand 
form it into an even roll 1% in. in diameter. 
Place it on the bevel and fold the burlap over 
it, tacking the burlap to the plywood top so 
that a hard roll is formed all around the top 
edges of the stool. 

Place a layer of tow evenly over the top of 
the stool, picking or separating it well so that 
it becomes Jight and fluffy. Stretch a piece of 
muslin over the tow and tack it to the sides of 
the rails near the lower edge. Drive the tacks 
only part way into the wood, because the 
muslin must be restretched several times and 
the tow manipulated until the seat is smooth. 

Hair is a better material to use for this pur- 
pose than tow, but more expensive. A layer 
of hair or moss on top of the tow will improve 
the seat. 

After the muslin has been finally tacked in 
place, it is covered with a piece of upholsterers’ 
blue cotton wadding, after which the covering, 
such as tapestry or leather, is stretched over 
it and tacked. The edges are trimmed with a 
pair of scissors and covered with a narrow 
band or “gimp” made of the same material or 
bought ready-made to match. This is nailed 
in p'ace with upholsterers’ fancy nails. 

The legs should be stained and finished be- 
fore the covering is tacked in place. 
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SKEW CHISEL 











Fig. 3. Finishing shoulder 
of square cut on the leg. 


This is the fifth in a series of articles 
on wood turning by Herman Hjorth, 
author of “Reproduction of Antique 
Furniture” and a distinguished teacher 
and craftsman. The sixth will be pub- 
lished in an early issue. 









Materials for Footstool 
No. 
res. T. Ww. L. Part 
4 1% 1% 6 Legs 
: % 1% 7 ~~ Rails 
: % 1% 11 Rails 
1 Ya 10 14 Top 
1 eile 15 24 Muslin : 
1 12 16 Cotton Wadding 
1 oe 15 24 Covering 
1 lb. fine tow, tacks, and upholsterer’s nails. 
All dimensions are in inches. 
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ATKINS eee 
SRY KY Saw for 


Saw for 
VAL. GS 





EVERY 
INV oe Purpose” 


TKINS makes *‘A Per- 
fect Saw for Every 
Purpose.’"” No matter 
what you saw—wood, 
metal, bone, stone or any 
material—you'll find a 
better saw with the AT- 
KINS name as insurance 
of added quality and 


value. You'll find savings 
in Atkins Saws—NOW— 
At YOUR Hardware 
Dealer’s. 


HIS special Saw Steel,found 

only in Atkins Saws, guar- 
antees added years of use and 
makes your saw hold its cut- 
ting edge. 





Note the wide edge of 
the cutting tooth taper- 


Valuable Saw 
Booklets FREE 


Ask for our FREE books. *‘The 
Saw in the Home”’ has sugges- 
tions for many useful articles 
you can make, “‘Saw Sense”’ 
tells about saws and their care. 
Just send us your name and 
address on coupon below. 


E. C. ATKINS & CO. Est. 1857 
428 S. Ills. St., Indianapolis, Ind. 


Leading Manufacturers of Highest 

Grade Saws for Every Use; Saw 

Tools, Saw Specialties, Plasterin 

Trowels, Machine Knives, Grin 
ing Wheels and Files. 


ing to the back. Also 
tapers from tip to han- 


dle. Prevents binding 
and makes sawing easy. 


Please send your free booklets ‘‘Saw 





Glad muscles testify to the re- Sense”’ and “Saws in the Home’’ to— ] 
lief from strain of this different | 
saw handle. Another exclusive Name........-.+.+. ] 
Atkins feature! At- i 
kins Saws are also FN COTTE ELLE PLT Ro Pee i 
made with old-style . 1 
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years Champion has led in 
spark plug development and 
that is why today it is ac- 
cepted as the better spark 
plug and outsells throughout 
the world two to one. Today, 
more than ever before, 
Champion leadership stands 
unchallenged. 


For Champion is of two-piece,com- 
pression tight construction, with a 
new solid copper gasket seal. Its 
insulator is of sillimanite, a rare 
mineral of which Champion con- 
trols the only known source of 
supply. This insulator is special- 
ly heat treated to withstand the 
greater compression and higher 
temperatures of the modernengine. 
It is practically unbreakable and 
greatly resists carbon formation. 


A fixed spark-gap under all driving 
conditions is assured by the special 
analysis electrodes, which greatly 
resist pitting and burning. 

For these reasons you can 
buy dependable Champions 
with everyassurance of better 
engine operation and greater 
car satisfaction, as do two- 
thirds of motorists the world 
over. 


CHAMPION 
park Plugs 


TOtCEeEDO « O 
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type. First install the bamboo diagonals in the 
fuselage between stations Nos. 4 and 5. They 
are a scant jj; in. sq. The lower end goes % in. 
back of station No. 4, the upper end meets the 
longeron at station No. 5. The horizontal fol- 
low-through strut is bamboo, a scant #5 in. sq. 
Refer to the full size front view of the under- 
carriage on Blueprint No. 89 and bend the 
struts, which are bamboo, a scant ;; by  in., 
so they will run across to the inside of the 
longerons and up the vertical struts 34 in., 
where they are cemented and bound to the 
longerons with a few wraps of silk thread. The 
glossy side of the bamboo is toward the center 
of the airplane. The lower ends of the front 
struts should be 5; in. back of the vertical to 
give a true Junkers appearance. The front 
struts extend from station No. 4; the rear 
struts from No. 5. The lower ends are 434 in. 
apart viewed from the front. 

The undercarriage bracing tripod is bamboo, 

#3; in. in diameter. It extends 154 in. below the 
fuselage. The lower ends are bound together 
and cemented. The upperward ends are bent 
parallel to the diag- 
onal, bound in place on 
the inside, and cement- 
ed. The end of the 
tripod when viewed 
from the side should 
point to the undercar- 
riage axles. The spac- 
ers which run from the 
tripod to the under- 
carriage are No. 8 
piano wire. The ends 
are bent in a light loop 
running parallel to the 
struts and bound in 
place. The axles are 
made of piano wire a 
shade over 7; in. One 
end is bent in a tight loop ¥; in. long and bound 
to the undercarriage; the other end is bent out 
horizontally and extends outward 11% in. When 
assembling the undercarriage, work carefully 
and sight it up frequently to assure its align- 
ment. 

The wheels are 21% in. in dia. and % in. 
through the hub. They are made of manila 
drawing paper. Cut out circles of paper and 
make flat cones, cementing the joints. Double 
the cones for each side of each wheel for 
strength. Cement small copper washers to each 
cone inside to form a hub bearing. These 
should be cemented securely. Then cement the 
cones in pairs. When the wheels are dry, mount 
them on the axles and secure from slipping off 
with a few wraps of thread around the end of 
the axle. Cement the thread. 


‘THE tail skid is No. 8 piano wire. Bend one 
end in a tight loop 14 in. long and bind and 
cement it to the rear lower end of the fuselage. 
It should extend downward 34 in. and rearward 
14 in. The lower end should be turned up 
slightly so it will slide smoothly along the 
ground. 

The front spar beds are bamboo % by 7; by 
fs in. and extend upward from the lower 

ongerons and rest against the front side of the 

struts at station No. 4. They are cemented in 
place. The rear spar beds are bamboo by 7; 
by \% in., and are mounted in the same manner 
at station No. 6. 

The remaining fuselage diagonals between 
stations Nos. 1 and 2, Nos. 2 and 3, and Nos. 3 
and 4 should be installed. They are a scant 7; 
in. square. 

The next step is the wing center section. Cut 
two spars of white pine 4 by \% by 6% in. 
Through the ends of each spar cut a slit in the 





Yy-in. face 4% in. long and 7; in. wide. The 


How to Make a Bremen Model E 


(Continued from page 59) 





The Bremen taking off. 
ground after a 4-ft. run and climbs rapidly, 


wing pins are piano wire a shade over 4 ip, ; 
diameter. Bend a flat loop 14 in. long an Yin 
wide. Cut off the wire so that the over-all 
including the loop, is 114 in. Cement and bind 
the loop of one piece into the slit in each 
end. Mount the spars firmly on their beds and 
against the vertical struts. Cement and bind 
them to the vertical struts with a few Wraps 
of thread. The spars should extend 2 in, oy 
each side of the fuselage. 


T° COMPLETE the wing stubs, six No, | 
ribs must be made. The Junkers 
uses a special wing curve, but for simplicity 
this model has a curve known as the Clark “Y.” 
The Clark “Y”’ is a very efficient curve and js 
widely used by American constructors. (Col, | 
Lindbergh’s monoplane has a Clarke “Y” wing | 
curve. The Clarke “Y”’ is easy to make be. 
cause the entire under-surface is flat with the 
exception of 10 percent at the nose, where it 
turns upward slightly in a radial curve—only 
Y in. in our largest ribs, which are 6 in. long. 
The wing ribs are shown full size on the blue 
prints, but you may be 
interested in knowing 
how to lay them out in 
case it were n 
to do so. On the side 
view the No. 1 rib is{ 
in. deep at its deepest 
point. On the top view 
the rib is 6 in. long, 
Draw an accurate rec- 
tangle 34 in. high and 
6 in. long. The rib isto |! 
be drawn within this 
rectangle. On the top 
view the front spar is 
located 34 in. from the 
leading edge. Locate 
this with a dot on the 
lower 6-in. line of the rectangle. The rear spar 
is 414 in. from the leading edge. Locate this 
with a dot on the lower line. The highest part 
of the curve is back from the leading edge 2% 
percent of the chord, or rib length. Locate this 
point with a dot on the top 6-in. line. The 
height of the curve at the rear spar is 4 in; 
locate this with a dot. The lower line of the 
curve is flat from the front spar to the rear end 
of the rib, but it turns up at the nose \ in., so 
locate a dot for the leading edge of the curve. 
Look at the curve shown in the side view of the 
wing stubs; then duplicate its shape within the 
rectangle, being sure the lines travel through 
the dots. It sounds hard, but after a few prac- 
tice drawings you will find it is not difficult. 
Now from the spar depth at the rib locations 
you can always get the proper cross sections 
and draw your own rib patterns. First, take 
the dimensions of your rectangle from the side 
and top view, and take the spar locations from 
the top view. Then draw the curve, keeping in 
mind its general characteristics. 
The ribsare made of balsa wood !/.9 in. thick. 
Transfer the rib and spar hole outlines on the 
balsa. Break a razor blade in two so you will 
have a very sharp-pointed triangular piece to 
cut with. Cut out the ribs and spar holes 
accurately. 
There are three ribs in each wing stub. One 
is cemented flat against the fuselage side. 
Cement is run around the spar holes and the 
rib is cemented well to the various struts of the 
fuselage. This forms the typically strong 
Junkers center section. Another rib is am- 
broided to the spars 1 in. from the fuselage, and 
another flush with the spar end. Just a touch 
of cement around the spar holes is all that is 
necessary on these ribs. 
The leading and trailing edges are bamboo, a 
scant gy by ¢ in. (Continued on page 97) 
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Model 303. Cased by Elgin in chromium plated nickel. Will not 
tarnish or discolor. Handsomely engraved. With raised figured 
dial, $19.00. Luminous hands and dot dial . . . . - $20.00. 
With luminous dial and hands . . « « «+ «+ « + « $21.50 





Model 302, Cased by Elgin in chromium plated nickel. Hand- 
somely engraved. Extra heavy crystal. With luminous dial and 
hands, $21.50. With luminous hands and dot dial . - $20.00. 
With raised figured dial . . . 6 2 6 © © eo $19.00 








Model 301. White or green gold-filled case that carries ful! 
guarantee of the Elgin National Watch Company. With raised 
figured dial, $25.00. With luminous hands and dot dial, = 00. 
With luminous dial and hands . . . .. . + + « 7.50 





Model 300. White or green gold-filled case that carries full guar- 
antee of the Elgin National Watch C y- With 1 u 
dial and hands, $27.50. With luminous hands and dot dial, $26.00. 
With raised figured dial $25.00 











[Prices slightly higher in Canada} 


© Elgin, 1928 





ee fete) 











ss 











sw LEGIONNAIRE volunteers . .. for 
active service. 

Ready to do 36 holes of golf with you and 
never miss a tick. Ready to take the shock 


of a muskie’s strike ... and like it. But so 
smart and modern in design it correctly com- 
panions your white starched cuff when 
you’re in dinner clothes. 


Hardly larger than a quarter, this new 
ELGIN. All the bulk stripped away. Slender, 
compact, sinewy as a fast roadster or a 
fighting plane. 

And like a four-piece golf suit, it doubies 
admirably in business and sports. In camp 
or conference, drawing room or trout stream, 
your LEGIONNAIRE blends with its back- 
ground like the gentleman’s watch that it is. 


i 7 7 


RAISED numerals flash the time cleanly and 
clearly .. .in darkness, too, if you wish the 
luminous dial. And if you do forget to wind 
it you'll still make your train... . it runs 
40 to 42 hours. Four models to choose 
from at $19 to $27.50. ELGIN efficiency and 
great volume of business have brought these 


remarkable prices. 

















































DON T FOOL 
YOURSELF 


Since halitosis never announces 
itself to the victim, you simply 





Be 


Common 
you rid 


LISTERINE 


cannot know when you have it. 


wo on 


ore 


decency demands that 
yourself of halitosis. 


It is impossible to tell when you 
have halitosis. It doesn’t announce 
itself to you. But it does to others. 
And that offends. 

‘ Don’t take the chance. Before 
any appointment where you wish to 
appear at your best, use Listerine, 
which checks halitosis instantly. 








meeting others - 
play safe ! | 


Listerine is so powerful a deodorant 
that it removes even the odors of 


onion and fish. Naturally it makes © 


short work of milder, but more of- 
fensive, odors arising in the mouth. 

You owe it to yourself—and your 
associates—to keep your breath be- 
yond suspicion. And Listerine is 





your best aid in this 





Use it systematically 
every morning and 
night, and between 
times—especially be- 
fore meeting others. It 
puts you on the polite 
—and popular—side. 








READ THE FACTS 
Vz had halitosis 


68 hairdressers state that about 
every third woman, many of 
them from the wealthy classes, 
is halitoxic. Who should know 4 
better than they? 


matter. Lambert Phar- 
macal Company, St. 


Louis, Mo., U. 8. A. 











Have you tried 
the new Listerine 
Shaving Cream? 


a 








The safe antiseptic 





Cools your skin while you shave 
and keeps it cool afterward. An 
outstanding shaving cream inevery 
respect. 
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HowtoMakea Bremen Model 


(Continued from page 96) 





They are cemented into notches in the rib 
ends. The edges do not continue through the 
. Be sure to install the wing stubs 
tely and make the ribs carefully. You 
w have the fuselage frame complete with 
. stubs, wheels, undercarriage, bulkheads, 
and tail skid. To check your work, the whole 
assembly produced so far should weigh not 
over three quarters of an ounce. ; 
for the two wing panel frames, cut the ribs 
scurately from 1/29 in. thick balsa. The wing 
panel spars are white pine 13 in. long. They are 
Y, by 3 in. at the inner end and taper to a 
scant % by 3 in. at the ends. The inner ends 
of the spars are angled so they will fit up flush 
with the wing stub spars when the panel is set 
at the proper dihedral. The tip of the panel 
will be 134 in. higher than the wing stubs. Drill 
orforce a brad in the inner ends of the spars to 
make a hole for the wing pins after reinforcing 
the outside of the spar with a few wraps of silk 


thread and cement. 


SSEMBLE the wing by sliding the ribs in 
place on the spars. The ribs are spaced 21% 
in. apart. There are 7 of them. The inner rib is 
the No. 1 size. The tip rib, or No. 7, is 414 in. 
long and 5¢ in. deep at its greatest depth. Be 
sure the inner rib is at the correct angle to the 
so it will fit flush against the wing stubs. 
When the panels are properly assembled, 
cement lightly around the spar holes and align 
the panels. Then on the left panel warp the 
front spar upward about ;% in. This gives 
increased incidence to the left wing and coun- 
teracts the propeller torque. Now let the pan- 
es dry thoroughly. 

Cut the bamboo strips to carry out the spar 
ips. These are 2; by ¢ in. and 114 in. long. 
Bind and ambroid them to the )4-in. spar over- 
hang and then install the wing edging. The 

are bamboo, a scant 3; by ;; in., and are 
ambroided in notches in the rib ends, the same 
as the wing stubs. The tips are bamboo 4; in. 
sq. Bend them over a candle flame and install 
around the spar ends and through the notches 
in No. 7 rib; then splice them neatly to the 
edges between rib No. 6 and No. 7. 

The tail wing or stabilizer is double surfaced 
and made entirely of bamboo. The span is 11 
in. and it is 314 in. wide. It has one spar of 
bamboo 4 by 3; in. The spar is located 1) in. 
from the leading edge. There are four ribs. 
Each rib has an upper and lower piece of bam- 
boo 4; by ¢; in. There is a center compression 
strut or rib of bamboo 3; in. sq. Install a dou- 
ble rib 114 in. on each side of the center; the 
other ribs go 21 in. from the ends. The edging 
is bamboo, a scant 3; in. sq. Align the stabi- 
lizer, being sure it is flat. 


THE rudder is bamboo. The spar is 7; by 2; 
and 4 in. long. The lower rib is double. 
Each side is made of #4; by ¢ in. bamboo. The 
upper rib is single, a scant 3; in. sq. The out- 
line is bamboo, a scant 3; in. sq. Assemble the 
rudder in the same manner as the stabilizer, 
carefully preserving its shape. 

To give a true Junkers appearance, the mod- 
el must have a radiator and motor cowling. 
The radiator is made of balsa wood. Cut two 
pieces of balsa 4; by 3% by 34 in. Cement these 
as shown to the sides of the fuselage nose 
struts; then cut the top piece of balsa. The 
highest part of the curve is 14 in. Cement the 
top cap in place and cover the front of the 
radiator with manila paper. Trim away the 
td paper so the motor stick can slide in 
place. 
The cowling formers are 1% in. high and made 
of'/s9in. thick balsa; the stringers are of bam- 
@ scant 7; in. sq., and are ambroided in 
notches in the formers. 

_ The motor stick is white pine 4 by 14 by 14 
in. ea (Continued on page 98) 
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wheel, and sanding disc. 





THIS CHEST CONTAINS: 
Black & Decker Light Duty Quarter-Inch Electric Drill, Bench Stand 
for light grinding, buffing and sanding, set of twist drills up to % inch, 
wire wheel for rust and paint removing, rag buffing wheel, grinding 








An Electric Tool Chest for drilling holes in metal, fibre or 
wood, also for light grinding, buffing or sanding. The Bench 
Stand, which is a part of the equipment, can be screwed to 
your work-bench and, by means of a thumb-screw, the Elec- 
tric Drill may be quickly fastened to the Bench Stand so that 
grinding, Buffing and Sanding operations can be performed 


on the work bench. 


Write for information regarding our No. 4 Electric Tool Chest, a larger 
and more complete outfit at a slightly higher price. 





BLACK &? DECKER 


96 Church St., Toronto, Ontario 


TOWSON, MD., U. S. A. 


Slough, Bucks, England 





Pays $15@ to $300 
Monthly Profits 


Kasy terms. 
Moneyback grarantee. Write to 
HOBART BROS. CO. 

Box P88, Troy, Ohio 


ONLY $1650 MONTHLY ~ 
Sport Bodies for Fords 


at FACTORY PRICES! 
This 

Model 

2 $39 50 
y Prime “a 


y Write for Booklet 
A-10 Showing Other 
Models. 











SPORT FACTORIES, Aurora, Illinois 


HB ONE DAY 22:25] 
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/” 2521 Buescher Block, Elkhart, Ind. 
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NO DIFFERENCE OF 


OPINION 


When Supremacy 
_ Is so Outstanding 





i r ’ -¢ a 


The increasing preference 
for Star Blades today proves 
conclusively that there is no 
difference of opinion among 
mechanics, as to the Hack 
Saw Blade that will do their 
work. : 


STAR HACK SAW BLADES 
are the only choice of expe- 
rienced metal workers and 
skilled mechanics. They 
know their true value on 
tough cutting jobs. 


STAR BLADES have gained 
their prestige by reliable and 
dependable performance for 
over a half century. 


Let us send you free samples. 


Clemson Brothers, Inc. 
Middletown, N. Y. 
MAKERS SINCE 1883 


STAR HACK SAWS 
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How to Make a Bremen Model | 


(Continued from page 97) 


propeller hanger of ; in. diameter piano 
wire. Bend a tight loop in the wire just large 
enough for the propeller shaft, then bend 
the wires rearward and upward \% in., then 
parallel to the motor stick 14 in. Here it is 
bound and cemented firmly to the motor stick. 
Run the thread binding back another 4 in. 
behind the hanger so the front clip will grip the 
binding and keep the motor stick from sliding 
back and forth in the fuselage. Make a rear 
hook as shown and bind and cement it in place. 

The Bremen has a metal propeller and to rep- 
resent its shape the model has a “toothpick” 
type propeller. Mark out the blank as shown 
on the blueprints on a soft block of white pine. 
The blank outline can be cut with a knife or 
fret saw, but it is much easier to have it cut on 
a band saw at a planing mill. Carve the pro- 
peller carefully. The rear side is concave and 
the front side convex. The blade’s cross sec- 
tion should resemble a wing curve. After the 
actual carving is completed, round the tips 
slightly and trim away the hub as shown in the 
side view of the model. Sandpaper the blades 
until they are smooth, and balance the pro- 
peller carefully so it will-not vibrate when 
running. 


THE propeller shaft is 7; in. diameter piano 
wire. Bend one end in a tight loop and sink 
into the wood at the hub to key the propeller in 
place and touch the end of the shaft with 
cement. Install a small copper washer for a 
thrust bearing. Then bend a rubber hook on. 
the other end of the shaft, which should be just 
long enough to have the rubber hook on the 
inside of the fuselage. Make an S-shaped hook 
for the rear end so a winder can be used, and 
loop on eight strands of #3; by 4% in. model 
airplane rubber. 

The covering on this model is Japanese rice 
paper, a thin, gauzy, but very tough material, 
after it is coated with banana oil. You may 
also use Japanese tissue paper or China silk. 
For covering with rice paper or tissue, stick the 
covering on a section at a time with banana oil, 
and dope with one coat of banana oil. For cov- 
ering with China silk, stick the covering on with 
airplane nitrate dope, and dope with one coat 
of nitrate dope diluted with three or four parts 
of acetone. The rice paper is the covering the 
writer used and recommends. All these mate- 
rials, as well as rubber, bamboo, special cement, 
etc., may be purchased from model airplane 


| supply houses, 


HE wing panels are covered on both sides. 

Cover the fuselage a section at a time. 
Leave the windows between stations Nos. 6 and 
7 open so that the motor stick can be reached. 
The upper horizontal bay of the fuselage be- 
tween stations Nos. 3 and 4 is covered with 
glassine to represent the cabin window. Cover 
the top side of the stabilizer and one side of the 
rudder, and coat with banana oil; then coat the 
covering for the other side before sticking it in 
place. In this way one can keep the covering 
surfaces from sticking together through the 
thin panels. 

After the covering is completed, cement the 
stabilizer to the fuselage and then cement the 
rudder in place. Be sure they are aligned. 

The shock absorber housings on the under- 
carriage are made of manila paper cemented in 
place. They are 1 in. long and % in. wide, 
slightly peaked at the top. They go 4 in. down 
the struts from the fuselage. 

The undercarriage wheels and front end of 
the motor stick may be lacquered silver and the 
model lettered as shown in the photographic 
illustrations and on the blueprints. The let- 
tering indicates the manufacturer and name 
of the ship, and the numeral D 1167 is the 





—  _——————aT 


Blueprints to Aid You 
in Building Planes 


AS IN the case of ship models, Popura, 

ScrencE Montury was the first to 
realize the need for issuing simplified blue. 
prints to aid its readers in constructing fly- 
ing airplane models. Five are now available 
in addition to the new Bremen model—No, 
50, an “R.O.G.”’ tractor of 36-in. wing 
span; No. 69, a 3-ft. flying model of the 
Spirit of St.Louis (this design was the first 
of the kind published in any magazine); 
No. 82, a single-stick, 30-in. hand-launched 
model; No. 86, a 35-in. twin racer, and No, 
87, a 30-in. tractor seaplane model. Ip 
ordering any of these, please use the coupon 
on page 102. 











license number. The lettering is flat black 

It is important when building this model ty 
keep carefully to the cified dimensions 9 
that the finished model will balance properly 
in flight. If the model is slightly out of balance, 
you can alter it somewhat by shortening or in. 
creasing the length of the motor stick. 

To fly the model, press the motor stick jp 
place so it projects about 14 in. in front of the 
radiator. Engage the rear clip by inserting the 
forefinger through the window, holding the 
thumb on vertical strut No. 6. Then, with the 
thumb on top of the radiator, press the front 
end into the clip with the forefinger. The stick 
will go into place with a businesslike snap. Be 
sure the wing pins slant up at the correct angle, 
Insert the pins in the wing panels and press the 
latter gently in place. 

The model flies fast. Glide it first when 
there is little wind. It should make an easy 
glide to the ground. Wind it a hundred tums 
by hand and launch it with the wind in level 
flight. It will soar away beautifully. Now for 
the big flight. Disengage the motor stick. Have 
someone hold the propeller. Hook the S-hook 
in a winder and stretch the motor out about 
two and a half times its normal length. It can 
be wound smoothly this way from 350 to 380 
turns. Hold the propeller and snap the motor 
stick in place carefully. Hand launch it in 
level flight with the wind. You will be sur 
prised that this scale model will make such 
a beautiful flight. This model will take 
off and fly in excellent fashion under its own 
power. Just wind it up fully and set ona 
smooth surface where it can have a run of three 
or four feet. 

The complete airplane should weigh 2 
ounces. 


For those who want to try a more difficult 















































model, the little ship can be made much light- 
er by using balsa wood where the design callsfor 
white pine. Balsa wood is very soft and is easily 
damaged while working on it, so you must be 
very careful and accurate. 

Make the nose of the fuselage 1 in. longer 
and shave all the parts of the stabilizer and 
rudder a little thinner. Make the propeller 
hub )% in. wider when viewed from the front. 
Make the motor stick 34 by ;% in. Make the 
spars }; in. deeper and 2; in. thicker. And, of 
course, this will mean the ribs must be ;; im 
higher throughout. Proceed in construction 
the same as with white pine. The balsa model 
will fly on less rubber. It will be considerably 
more difficult to produce, but if you are a 
workman the fine flying results are well worth 
the extra work. 








— 
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F -Bints for the 
Outdoor Man 


(Continued from page 82) 


bottom and ran through them a couple of stiff 

_ The pie tin rested conveniently on 
these and the whole contraption was propped 
over a bed of hardwood coals. Later, half a 
wire toaster replaced the two wires, and, with 
this addition, the oven did service over many a 
camp fire as well as on sundry oil stoves. 


[GH on the club’s flagpole Ig Loo twirled 
H his big-bladed double paddle in shimmer- 
“circles. A queer place for a paddler, but Ig 
had been there since last fall, his kayak buck- 
ing the seas of swirling air. 

as you probably have guessed, is a little 
wooden Eskimo, seated in a wooden kayak, 
witha wooden paddle (Figs. 1 and 2, page 82). 
Hle serves as weather vane and ornament. 

If you have made model boats, the shaping 
of his kayak from a piece of white pine or 
cedar 1 by 2 in. will be an easy matter. Comb- 
‘yg and cockpit are merely an oval piece of 
Yin, material glued fast to the deck. 

A hole large enough to receive loosely the 
head of a tenpenny nail is bored in the center 
of the cockpit and nearly through it; from the 


the brass tube with which it must be bushed. 
Thrust through this tube, the nail furnishes a 
pivot on which the kayak spins easily. 

himself is carved and a saw cut is ‘made in 


‘| his hands and arms to take the brass or tin 


piece holding the paddles. His arms may be 
whittled separately, or may be a one-piece 
extension from the body, tapering at the hands 
to the width of the brass or tin. This bit of 
metal is shown in Fig. 1, as is the bent wire 
member upon which the two parts of the paddle 
handle are impaled. It is best to whittle the 
to about 14 in. diaméter, work the wire 
into the end for 34 or 1 in., and then cut and 
sand the handle to its final size—somewhat less 
than % in. at the large end and smaller still 
where it flattens and broadens to meet the 
blade. The blades are cut from Bristol board, 
fiber, or the like and are glued to the outer 
ends of the paddle handles. 

Set the assembled swivel in the slotted arms, 
insert a pair of double-pointed brads in the 
cockpit, one forward and one aft of the pivot, 
and force the paddler in place. 

While the sketch shows approximately how 
to adjust the paddles, and while your canoe- 
man may paddle correctly at the first attempt, 
he may paddle backward furiously, or refuse 
altogether. However, the paddle handles have 
not yet been glued to the wire and can be 
turned with the fingers—an angle of 45 degrees 
gives best results—auntil Ig is doing his stuff in 
rare good form. 

A simpler way to carry out this scheme is to 
cut man and canoe from a piece of 4-in. white 
pine in profile only. Round the figure and 
point the ends of the canoe judiciously. 

If very high winds are likely to be encoun- 
tered, it would be well to place the pivot at the 
forward end of the cockpit instead of in the 
exact center and to lengthen the rear half of 
the canoe an inch or so, thus steadying the craft. 


How to Cement Rain Pipes 


WHERE a galvanized or copper downspout 
from a roof gutter enters the tile sewer 
opening, it is sometimes necessary to renew the 
cement filling, which breaks off and allows the 
water to flood out during heavy rains. Such a 
may be mixed from any sharp sand (re- 
sereened torpedo) and Portland cement. One 
part of cement to two parts of sand is a strong 
enough mixture. If the hole between the pipe 
and the sewer tile is large, wrap a piece of 
-up newspaper around the pipe to fill the 
and prevent the cement from dropping 
down and filling up the tile—F. N. V. 


a 





‘| enter of this hole proceeds a smaller hole to fit 
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SOUTH BEND LATHES gag 


Back Geared Screw Cutting 
Precision Lathes 


For Tool Room 
Manufacturing—Machine Shop 
Repair Shop 
Service Station — Laboratory 
Engineering Shop “| 
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16” x8’ Quick Ch: Gear 
Lathe, Sethe Bed =. rer 570 


ts 
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11"x4’ New Model Precision Tool Room Lathe with 
Countershaft and Regular Equipment..........+:. 


Other Popular Selling Sizes 
Prices with Countershaft and Equipment 


‘335 


















Size of Shipping Standard Quick 

Lathe Weight Change Gear Change Gear 
| 9"x3’ 490 Ibs. $235. $270. 
oy nnn ne 
70 ? . x5’ S. ° © 
Motor Driven Lathe’. SOS 15"6’ «1550 Iba $480.. $80. 
—_—_—_— 16"x6’ 1875 lbs. $480. $540. 





Easy Payment Plan — 10 Months to Pay 


Small down payment, balance in 10 equal monthly 
payments, or you can purchase through your nearest 
machinery dealer. 


FREE — Catalog No. 89A 


describing 210 sizes and types of NEW MODEL 
South Bend Lathes. Check squares below, indicating 
lathes in which you are interested. 


0 9” Junior Lathe 


: j 


i & 


9 x234’ Junior Back Geared $ ' 
Screw Cutting Bench Lathe. 150 





O New General Catalog 


O 11” Lathe No. 89A 

0 13” Lathe CO “How to Run a Lathe,” 

0 16” Lathe price 25c 

0 18” Lathe O Brake Drum Lathe Circular 











SOUTH BEND LATHE WORKS 


Main Office and Works 





Brake Drum Lathe 
Handles all Brake Drum work with- 


L 849 E. Madison St., South Bend, Ind., U.S.A. 
patty 5 Sirgen Y | New York City: J. E. Beggs Co., 183 Centre Street 


Carried in Stock by Machinery Supply Dealers in Principal Cities Throughout the World 


TLA —_ Supply Co., 70 Nelson St. NEW ORLEANS, LA.—Oliver H.VanHorn Co.Inc.,522-534 Camp St. 
BALTIMORE, MD.— Carey Mach. & Supply Co., 119 E. Lombard St. NEW YORK CITY, N.Y.—J.E. Beggs Co., 183 Centre Street 
BIRMINGHAM, ALA.—Moore-Handley Hdwe Co.,21st & Ave. *‘A’’ OMABA, NEB. —Interstate Mach. & Supply Co., 1006-10 Douglas St. 
BOSTON, MASS.—Joseph Beal & Co., 465-71 Atlantic —, en ee eee — Delta et Sy ee canis 
CHICAGO, ILL.—Scott Mach. Co,, 180 8, Clinton St. ITTS: y |. ~ Somers, om ce 


Bansbach 
INN. . Kinsey Co, , 385 Fourth St., W. , ORE.—The Portland Ke st. 
SUEVELAND, OalO—clere ia 1235-45 St. Clair Ave. PROVIDENCE, R.1.—The E.A.Eddy Mach. Co., Eddy & Clifford Sts. 


D. 
DALLAS, TEX.—Huey & Philp Hardware Co., 1029 Elm St. ST. LOUIS, MO.—Blackman- Hill 
DENVER, COL, — Hendrie & Bolthoff Supply Co,, 1621 17th St, 
DETROIT, MICH.—Lee Machinery Co., 3171 Bellevue Ave, 









Grescest INVENTORS 


COMPANY We Build Models 


Send us your rough idea. Our Master Mechanics will 
develop it for you into a practical working Model. 
Thirty years successful experience doing this very thing. 
Best shop equipment. xpert advice. Confidential 
service guaranteed. Bank reference furnished. Send 
for free klet ““‘The Road To Success.” 


Crescent Tool Co.  cincioteti onto 


Boice-Crane Machines for Real 


Mechanics who KNOW machinery choose 
Me e h an i cs Boice-Crane machines for their workshops 
They appreciate the t d advant of individual ma- 
chines—a saw for sawing, a lathe for turning and a jig or band 
saw for fancy curves. Once mounted on your bench they are set up 
for good and ALWAYS ready for work. You waste no time changing 
attachments. Use one or all at the same iime. The 
ice-Crane costs no more than “combination” types 


that combines pepenet ond 
convenience—that gives the 
utmost service under all 
conditions—that is the kind 
you get when you get a 


Gerstner 


Catalog free 


H. GERSTNER & SONS 
556 Columbia St., Dayton, 0. 









































but gives ten times the satisfaction. 

Boice-Crane’s ideal workshop is made up of the universal handisaw and uni- 
versal saw shown here and an 8" lathe. A full 1/3 h. p. double shaft mo- 
tor provides plenty of power. Get a Boice-Crane which th ds of real 


Universal Handisaw, Bievates for groov- Universal Jig Saw. Table 8 diam., 
ing. Cuts 2 1/2” stock. Insert takes 6’x 1" tilts 45 deg. both way Saw-to-frame 
dado head and 8° sand disc. 10”. U 


_— 








b cope heads " . Uses blades Te ‘to 3/8° wide. 
Send 10c for new catalog **B’’ describing the complete line of B ice-Crane circular 


0.8. ao BOE he? Bese e Ss: 8-p TOLEDO, OHIO 
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Lt. A. R. McCracken, U. S. N., Describes an Easy Way to Make 


Sails for Ship Models 


Linen Tracing Cloth Is Used —Its Natural 
Curl Gives a Picturesque, Wind-Blown Effect 


WO questions are of vital interest 

to everyone who admires ship 

models and wishes to build them. 
One is what size to make the model. A 
large model requires considerable space 
for building as well as for display, yet 
small models generally have minute and 
complicated details which make their 
construction much more difficult. The 
second point is whether to give the model 
sails. Model plans often omit sails on 
account of the problem of rigging them, 
but the average builder usually would 
prefer to create, if he could, something 
that has the tang of the sea and the grace 
of the sailing ship. 

A satisfactory solution of these two 
problems is shown in the photographic 
illustrations. A model of “Old Ironsides”’ 
was built from the plans which appeared 
originally in PopuLAR ScreNcE MonTHuLy. 
The model, however, was made half size; 
it has a 10-in. hull and is only 12 in. tall. 
The small size and the method of rigging 
the sails made it possible to eliminate 
many details, the absence of which in 
a large model without sails would be 
conspicuous. 

By this elimination a sketch model and 
not a scale model is produced. The 
photographs will enable the reader to 
tell if the result is to him sufficiently sea- 
going in spirit or whether his knowledge 
of detail and his instincts of completeness 
are offended. If he is a professional 
craftsman with a mastery of nautical de- 
tail, the latter is likely to be his opinion, 
but if he makes things for the pleasure of 
creating and wants to build a creditable 
model without spending months on de- 
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tails that are often unappreciated, he will 
be interested in this method of making 
and rigging sails. The method can be 
used for any square-riggéd ‘ship up to 15 
in. tall with trim, clean results and greatly 
reduced labor. 


While the masts may be stepped and / ) 


the shrouds and backstays 
rigged, the fore-and-aft 
stays between the masts 
cannot be completely rigged 
until after the sails are 
hoisted, but one end of 
them may be made fast 
while there is plenty of 
working space. 

To design the sails a ‘ 
drawing similar to Fig. 1 
must be made and to do 
this the distance between 
the yardarms must be 
known. When hoisted 
with the sails rigged, 
the yards are in dif- 
ferent positions from 
their usual location on 





Another view of the 
model. The deck hatch- 
es are constructed of orig- 
FOR inal wood taken from 
“Old Ironsides”’ in the 
work of repairing her. 
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Diagram showing how 
the sails are laid out 
for any type of square- 
rigged model not. more 
than 15 in, high over all. © 































A model of the frigate Constitution; it has 
a hull 10 in. long and is only 12 in. tall. 


a model that does not carry sails. The 
fore-and-aft stays from mast to mast 
originate at or just beneath a doubled 
section of mast and run between the yard- 
arm and the lower edge of the sail just 
above that yardarm. 

The width of each sail is 1% in. less than 
the length of its yardarm. The vertical 
dimension is greater than the actual dis- 
tance between yardarms to allow for 
bellying, and the extra allowance is \ 
in. for each 1 in. of distance between the 
yards. Yardarms which are to be 2 in. 
apart, for example, will carry a 21%-in. 
sail. Lines AB, CD, EF, GH and IJ are, 
therefore, drawn so that each is 1% in. less 
than the corresponding yards, and the 
distances AC, CE, EG, GI and IK depend 
upon the allowance for fullness, as ex- 
plained above. 

When these lines have been laid down 
on a center line, draw the edges of the 
sails as shown and mark the segments 
which are to be cut out. Each segment 
should run to a point 3% in. from the 
edge of the sail. The height of each seg- 
ment on the center line is the same as the 
extra amount allowed for fullness. 


When the design is completed, all the ” 


sails for one mast are made in one piece 
from draftsman’s (Continued on page 101) 
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Ship Model Sails 


(Continued from page 100) 


tracing cloth that has been rolled up tightly and 
has acquired considerable curl. : Thumb-tack 
it over the drawing with the inside of the roll 
down. ‘Trace the sails lightly in pencil and 
draw light vertical pencil lines about 35 in. 
apart on all of them to simulate seams. 

With a needle, punch holes as indicated, 
one at the side of each sail even with its top 
edge and a second hole not more than % in. 
beneath it. After the holes are punched, re- 
move the tracing cloth, cut the outline and 
the segments with manicure scissors, and 
crease the remaining ends of lines CD, EF, GH 
and IJ in the opposite direction to the concav- 
ity of the roll. 

At the center of each yard loop a double 
thread (Fig. 2), and haul it taut (Fig. 3). Next 
Jead long threads through each pair of holes in 
the sails as shown at D' and F'. Run a line of 
quick-drying cement along a yardarm on the 
side opposite the ends of the loop (Fig. 3), lay 
the sails concave side up, and press the ce- 
mented yardarm along the upper edge of the 
proper sail, as at GH (Fig. 1). 


IGURE 1 represents the sails with their 

concave side up or as viewed from aft, ex- 

ting that it also shows the vertical seam 
lines, Which in reality are drawn only on the 
opposite side. Only one hole is punched at A 
and B, the thread passing through them and 
around the top edge of the sail. At K and La 
single thread with a knot in the end is hauled 
through for a sheet. Figure 7 shows the entire 
sail assembly ready to lash to the mast 
(the starboard braces are not shown full 
length). Each yard is lashed at the proper 
place on the mast as in Fig. 4. 

Lifts are omitted, as it was found that in 
such a small model they detract from the 
appearance of the bellied sails. The skysail 
lift, however, is conspicuous, and as only a 
single brace is required at the skysail yard 
(A and B, Fig. 1), one of the threads from each 
end of the yardarm is carried up the mast and 
the two ends tied together around the mast. 

A single brace is also required at C and D, 
the royal yard, and one of the ends is clipped 
close to the knot after a small drop of cement 
has been placed on it. When all the yards have 
been tied to the mast, a drop of cement is put 
on the knots and the ends are clipped. 

The fore-and-aft stays between the yards are 
led through the proper openings between yards 
and sails, and secured. When the stays are 
made fast, the staysails, trisails, and jibs 
(Fig. 8) may be added. Cut them out of 
tracing cloth, leaving a 1-in. flap along the 
side that is bent to the stay. Fold the flap over, 
run cement down the crease, and hook the 
flap right over the stay. 

Remember in marking jibs and staysails 
that the seams run parallel to the after edge of 
the sail. Do not cut the lower and after edges 
straight; make them curved as shown, to give 
them life. On very small models the jibs may 
be cut out double, then spread with glue and 
folded right over the stay (Fig. 9). 

The braces then may be led to the proper 
mast and the pairs tied together in a square 
knot on the far side of the mast. Braces from 
the fore and main yards lead aft, but those on 
the mizzenmast lead forward to the mainmast. 
This must be remembered when lashing the 
mizzen yards to the sails; the threads must 
have the ends lead forward as in Fig. 6. The 
yard is slipped under the loop on the after side 
of the sail and the knot tied on the forward side, 
the reverse of the fore and main assemblies. 
Any who do not care for the bluish appear- 
ance of the tracing cloth can wash off some 
of the translucent medium with warm water 
and press the cloth while damp with a well 
waxed iron. Another method is to paint it wit) 
hinese white water color or white ink. 
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A COMPLETE WOODWORKING 
SHOP FOR $89.00 





DEAL equipment for the cabinet maker, the pattern maker, 

small maintenance shop, or the man who wants to make 
things for profit or for pleasure. This complete shop includes a 
4” bench jointer, an 8” circular saw, a 6-36 wood turning lathe, 
8” sanding disc, drill chuck, grinding, buffing attachments and 
the motor, which operates from the ordinary lighting circuit. A 
sturdy, accurate and efficient wood-worker. 











J. D. Wallace & Co. 
Wilcox and California Aves., 
Chicago, Ill. 


That Workace Electric Woodworker sure looks good to 
me. I want to know ALL about it, including your easy 
terms, right away. 








A SHIP MODEL FOR $4 28 


‘ Build an exact replica of the historic 
rd Santa Maria, the Mayflower or the La 
. Pinta with your own hands. We will 
furnish the parts complete for only 
“W\ $4.98 plus a few cents for postage. 
ame NO tools needed except a small hammer. 
: Parts for the Constitution (Old Iron- 
sides) may be had for $6.98. Write for 
our illustrated catalog. 
MINIATURE SHIP MODELS 
Dept.0-10, 3818-24 Baring St., Phila., Pa. 


**MOCAR”’ Model 


Airplanes 













=i Only $1.50 
Complete 


BOYS at last, here is a real aluminum model airplane 
that really flies, And at a small price. 

The **Mocar’’ monoplane—Set No. 1—is a copy of the famous Spirit 
of St. Louis. Wing spread 18 in., fuselage 12 in., powerful motor, 
ball-bearing propeller, rubber-tired \disc wheels. Weight complete 
only about 214 oz. 

This is a practical, simple, real model plane that gives you a whole 
lot of fun for the moderate cost. e all-metal construction makes 
a sturdy plane that will stand a lotof abuse. The outfit is mounted 
on cardboard with all parts plainly marked, and full instructions for 
assembly. Pliers only tool necessary. Complete with rivets, bolts, 
nuts, wheels, wing and fuselage covering material, only $1.50 post - 
paid anywhere in U.S. A. (3 for $4.00.) 

Great fun, learn how to make and fly airplanes. Order now. 


The Mount Carmel Mfg. Co. 


Dept. S. Mount Carmel, Conn. 
Jobbers, dealers and schools write for net prices. 


The illustration below shows set mounted complete ready for assem- 
bly. Small cut above shows all me skeleton ready for covering 
and the large illustration, actual cuc of finished plane. 
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Gives 
Professional Results 


Here's what every man driving a shabby car wants. 
It’s the quick, sure way of having a brand new 
lacquer (seme trifling cost—at small effort. The 
Royal Spray Attachment—compact, super-efficient, 
attaches right to your vacuum cleaner, utilizing the 
full, ready economical electric power. Simply re- 
move the bag, attach the hose, and slip the Royal 
Spray Attachment into place. Instantaneous thumb 
button control. Precision adjustment regulates 
spray. Sold to you direct by mail, postpaid for only 
$4.95. Scores of uses around home and garage. 

In addition extra money may be earned em | 

furniture 

automobiles, 
spraying insec- 
ticides, etc., 
for neighbors. 
Order NOW— 
at this low price—send 
check or money order 
with coupon. 


Agents Wanted 
Every where 


Mail This NOW! 












THE P. A. GEIER CO., 
540 E. 105th St., Cleveland, Ohio 


Enclosed is $4.95 for my Royal Spray Attachment, I 
| postpaid. | 
] WEMMED cc ccccccccccccccececoccecsececocesesecoeoss j 
! RABID co cco cdncccciscccoconséccicdsedbseswebeoose i 
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Blueprints for Your k 
Home Workshop | 
=~ blueprints can be obtained for 25 edger 
cents a sheet. In some cases there nd fi 
are two or three sheets to one subject. As 1 
The blueprints are complete in them- the en 
selves, but if you wish the corresponding it sho 
back issue of the magazine in which the the ¢ 
project was described in detail, it can be pee 
had for 25 cents additional so long as ri tk 
copies are available. : = apply 
Popular Science Monthly, uild this IDEAL Flying Model of thel about 
250 Fourth Avenue, New York ‘ce Sp ‘ft f Ss t. L 29 flow 1 
Send me the blueprint, or blueprints, I have . pt 44 SM “yA £08 i s y ee 
e ° ° r m 
underlined below, for which I inclose........ A Plane in the world! Anybody can build and fy first : 
DeNesnaacneKen ere it. The IDEAL Complete Construction Outfit 
. contains everything needed; all parts, fittings square 
Described materials, full plans, diagrams and instructions, Th 
° No. Title inIssuesof Price The Model is guaranteed te <a correctly built. til , 
C The the 1. Sewing Table Feb, °22 25c page OF 7. unt 
Tes aan 2. Smoking Cabinet yMar., (22 25 (eet fevariaren tha “la _— out, a 
. End Table _ pr., : c Plans Airplanes 1 coatec 
S: Arbors Gate and Seats July. 732 35e| | SithMaudae hie Naatrucgne| = hag ome 
1 3 uly, c w uilding-F ly: ructions, . 
10. Porch’ Swing Aug. °22 25¢ | || for any one othe POR of ope 
> -Paris; 
: x ReWeem ORG NB Ot te Be tes 
15. Wor! aap i ench Jen., "28 25c ° 2 
17. Cedar Chest *Mar., °23 25¢ et] Model ‘on Sieune with coh nen ane places 
18. Phone Table and Stool ‘*Mar., °’23 25c | 64-pg. Book for Buil uick 
19. Grandfather’s Clock *Apr "23 25c a3 Contains plans for building Gliders and Racers; pore 
e 20. Flat Top Desk *Apr., °23 5c complete catalog of Base gugion! Meri te *4 
21. Colonial Desk *Apr., °23 25¢ tings forall kinds of Models. or. In. 
23. e- arage *May, "23 25¢ eee ee a a ee un 
\Reg. U. S. Pat. Off.) 24. Gateleg Table June, '23 25 srasateoane sue Ai, ork City: cea 
us ; , 25. Canoe Sailing Outfit July, °23 25 | a 
It’s just about the handiest thing 27. Kitchen-Cabinet Table Oct., '23  25c | the ec 
: 30. Too inet, etc. Jan., °24 25c 
in the home workshop—for it handles St. Gowing Cabinets Feb, 24 ~—(2Se A 
like putty and hardens into wood. 33. Dining Alcove Apr., °24  25¢ - 
= 34. Garden Trellises May, °24 25c 
PE Boral see aan meee, 38, Small Drop-Leaf Table Jon, 28 asc os 
a a, a. ae ¢ | J WOODWORKING MA’ rash 
39. Salem Chest of Drawers ‘*Feb., 25 25c CHINES cs 
a wooden frame; building up gouged pop wee bey A Mey, 33 ase nie 
or chipped or splintered wood; filling 42. Three-Stage Amplifier  *June, {25 25¢ Cabinet If 
a ‘our-Tu eceiver july, “25 25c 
cracks or knot holes; forming a wood 44-45. Pirate Ship Model ree’ 26s Sc Shop ena 
en filling to take nails or screws in 46-47. Galleon Model May, '26  50c ial coat 
4 ° 8. iling Yacht e' uly, °26 25c we 
holes | bored in metal or cement; oe Beeae Cabinet — — a a 0 arn ) 
covering countersunk screws or bolts; 50. Airplane Modei (Rise-off- 0. Fold 
moulding to ey needs. 51-5045. Clinnes bao *Sept.. "26 25¢ $290 sen 
When hard it can be worked like Sovereign of the Seas “Oct. '26 — 75c with Motor woul 
any natural wood—sandpapered and ae i, a = * ‘. with 
chiseled, planed and sawed, turned 56. Bird and Animal Toys Dec., 26 25¢ this handy De dry | 
in a lathe. It will not crack or 57-58-59. Constitution Model your shop. Compact up a 
. (“Old Ironsides”) Jan, '27 5c complete machine de- d 
splinter, takes nails and _ screws 60. Welsh Dresser Mar., '27 25c signed like a big production outfit at 1/5 the cost. yw 
firmly, and will not disintegrate or 61. Viking Ship Model—Hull Apr., '27 25c Fits in a corner of your basement. Does any kind divis 
crumble i in any wea shoe entiititens, 62. Te ey ag Apr., °27 25c of cabinet or joinery work. Write for circular. , D 
It is waterproof, greaseproof and long hull May, °27 = Sc | Theo Bair Deptretins Mactine Co. es 
h P - 65. Six Simple Block Puzzles June, 27 25e Canadian Factory: 208 Notre Dame East, Montreal such 
weatherproof, and the perfect filling 66. Ship-Model Weather Vane Aug., °27  25¢ _—7 two 
under paint, lacquer, or varnish. 67. Toy Model of Lindbergh's hor 
’ ’ - oe ee Aug., °27 25c R Ss Z . Tt 
e agazine-Nac. able an 
This Amazing Product mBeok.Frough Table Sept., "27 25 eal Sport this Summer first 
has innumerable uses around the home— ” Lindbergh’s te Oct., 27 25c —_ 
for filling floor, baseboard and door 70. Console Radio Cabinet Nov., 27 25c With the New not, 
cracks, mouse holes and pipe holes, hold- oy ee — ” a7 = toc 
—;, ing loose handles, repairing 73. Doll’s House Furniture Dec., 27 25c Cc R 8) & | A N T 
——— broken toys. It makes a ate ~~ ee Maria Ship Dec 97 P Py E U be T i _ 
WITLI ¢ oe 75¢ A 
Tic woo?! any man of every man at 77. Simple Pier Cabinet and C .22 mi 
" Decorative WallShelves Jan., °28 25¢ AKE along this noiseless, ical . 
7 wirteasy y For spn loose —_ 78. Simple ‘Tyeneure Chests Feb., 28 25¢ Tt it provides fun for everybody. "Just the thing to have — 
, . i i 3 aroun camp and on the motor hi 
STL Y adh 803 Pe a ph a = High Power Unit for Elec- Feb, ‘ aSe ihe new CROSMAN PNEUMATIC RIFLE-more accurate, whi 
/ ; porce ain cracks tric Radio Set Mar.. ’28 2Sc up to 100 feet, cy ~ — gun. It never needs clean- ti 
there is Plastic Wood White Waterproof 1. Low Power Unit for Elec- ammuaition {3 shots for a peonyl.’ Ask your degiet to show ' 
Tile Cement, a special preparation for tric Radio Set Apr., ’28 25c you this wonder rifle or write us for FREE ‘‘Target and 
this particular need 82. Simple Single-Stick Air- Game Shooting’? booklet on America’s highest powered rubl 
P ° a plane Model (30-in. ) Mar., 28 25c paeumatic rifle. dry’ 
83 85. May flower e pr., ‘28 75c 
86. Racing Airplane Model CROSMAN ARMS CO. The 
(35-in. twin-pusher type) May, ’28 25c treet, Roches \ 
= Snot. Model (304n.) ‘ June, ’28 25¢ oes Saas = om & & tT 
. Simple lernistic Stan: of 
and Bookcase Aug., °28 25c u 
89-90. Bremen Scale Flying © a] & A” con’ 
Model (3-ft.) Aug., ’28 50c an | 
*Magazine only out of print. The Better ali 
Wood Lathe bec 
SE a ee ae NE mee eD MEO TE A. & 
« i ‘d address unk 
1 Ib. can $1.00 \ |b. can 35 cts. Cane Gea ae way ees Write for OUNTED on heavy structural ny 
At Hardware and Paint Stores as ities tool at modesto ost. Made, yy ser -_ 
OOO eee eee eens eee eeee Poe eee ee eee ee eee eee eee ee ‘oot } 
Band Sa 
. ADDISON-LESLIE COMPANY yo oy agg Bn h the 
Bolivar Street Canton, Mass. Sointers frec 
306 ’ NR ios cana s0sadsataseelansateancen este Scroll Saws 808 Western Ave. Fairfield, lowa 
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Enameling a Door 


(Continued from page 80) 


edges, then the moldings on the edges of the 
nels, front and back, then the panel faces, 


| and finally the remainder of the face surfaces. 


As to handling the brush, avoid stretching 
the enamel undercoater out too much. While 
it should be firmly brushed into contact with 
the surface, it should not be spread to make a 
very thin film, as is done with outside paints. 
Applying the enamel is a bit more difficult. 
Fill the brush well and, except on the edges, 
apply the enamel with the idea of covering 
about one square foot with a brushful. Just 
flow it on and do not brush it any more than 
you must to distribute it evenly. Repeat with 
a second brushful and do not work over the 
first area until you have coated in about a 
square yard. 

Then wipe the brush on the side of the pot 
until all surplus enamel has been worked 
out, and brush over the surface which you have 
coated. This is to distribute the enamel finally 
and to pick up any excess. Repeat this series 
of operations until the whole surface has been 
coated. Watch closely for about twenty min- 
utes. If too much enamel has been put on in 
places, it will sag or “curtain.” If you act 
quickly you can brush out the enamel evenly 
again and eliminate any defects. 

In enameling panels, as in Fig. 2, or working 
around lights of glass in a door, as in Fig. 3, be 
careful to avoid leaving too much enamel on 
the edges of moldings and in the corners. 


ACH coat of enamel undercoater should be 
rubbed lightly with No. 00 sandpaper— 
merely to cut off any dust and dirt nibs. Then 
wash the surfaces clean with a sponge and 
water anid let them dry before painting again. 
If a hand-rubbed effect is wanted on gloss 
enamel, wait two or three days until the second 
coat of enamel is hard and then rub it with fine 
powdered pumice stone and water on a piece of 
soft felt tacked to a block of wood as in Fig. 1. 
Fold the felt: over the ends of the block and 
place the tacks in the ends; otherwise they 
would scratch the surface. Wet the enamel 
with water, wet the felt, and pick up some of the 
dry pumice stone. Rub with an even pressure 
up and down, that is, lengthwise of the boards, 
and do the same amount of rubbing on each 
division of the area. 

Do not rub the moldings and door edges, as 
it is very easy to cut through the enamel at 
such places. At most give these places one or 
two strokes with the rubbing pad, or use a 
short stiff bristle brush. 

If a noticeable amount of dust collects on the 
first coat of enamel, it is well to water-rub it 
instead of merely sandpapering it lightly. Do 
not, however, rub any more than is necessary 
to cut off the gloss. 

The task of rubbing enamel is not nearly as 
hard as amateur painters are apt to imagine. 
By stroking off the sludge with one’s thumb 
and inspecting the surface, it is easy to see just 
how far the rubbing process should be contin- 
ued to give the smooth, satiny appearance 
which is so greatly prized and is always indica- 
tive of the highest grade enamel work. 

A satisfactory effect can be obtained without 
rubbing through the use of a special semiflat 
drying enamel instead of a high gloss enamel. 
The last coat of this type of enamel does not 
require to be rubbed. 

There is something to be said, too, in favor 
of using high gloss enamel and letting the last 
coat stand without rubbing. It is claimed that 
an unrubbed gloss enamel resists the elements 
a little better than one which has been rubbed 

use it presents such a tough, smooth, and 
unbroken film. Furthermore, the shiny glare 
of a newly enameled door, even if it is not 
tubbed, becomes softened quickly enough in 
most localities because of the dust and soot in 
the atmosphere and the consequent necessity of 
frequent washings. 
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6 ROOMS “a 
PORCH 


BATH IN- 
CLUDED 





NO EXTRA CHARGES 


uy At Wholesale! 


TWO YEARS TO PAY! 


OU can get all materials direct from mill and make 4 big sav- 
Owners tell of $200 to $1,500 actual 
savings on single homes. Mill-cut lumber saves you 40% labor. 
Not portable. Sturdy, substantial, permanent homes. Guaran- 
teed materials delivered to your station freight paid. Save money 


ings on your home 


and pay in easy installments like rent. 


‘‘Saved $1,000 on House and Garage’’ 


says Mrs. Coombs, “counting labor and lumber. All is as you said. 
I have advised my brother to order one of your homes” . . . - 
lieve I saved $500 by buying from you,” writes B. A. Anderson of 
Mr. Davis saved “between $1,000 and $1,500” on 
You can do as well. Every home owner who built a 


Nebraska . . 
his home. 
Liberty saved money. 


FREE 


AMAZING 
NEW PLAN 
Wesend youcomplete 
materials. You send 
us no money. Inspect 
quality and quantity 
on your own lot for 5 
days. You do not pay 
one penny for materi- 
als unless completely 
satisfied. Is there any 
better proof of the 
confidence we havein 
Liberty Homes? 31 





full color. 








qi5 E 
$44 
$33” LACQUER SPRAY 

Smoother and Swifter Than Brushing 
For the easy and practical application of lac- 
quer paints. A smooth, durable, glossy finish 
assured. Paint and refinish automobiles, fur- 
niture, screens, radiators, machinery, etc. 
Well designed and built, adjustable atomizing 

head affords a continuous spray. Useful 

for spraying oils, insecticides, etc. 

Type “C-P"—as shown—complete with 

1% in. heavy duty pump, 8 ft. tubing, 

shut-off valve—New Way dual top for 

use on either metal or glass containers. 


Glass furnished as standard ...... $4.45. 
Type “C-P”—less foot pump. For your 
pump or air supply. ....c.ccccees $3.25. 


Type “A”—Attached hand pump. Dual 
top. Easy clean glass container assures 
visibility. The sturdiest and finest hand 
QOEOD « 0:5 6:05:0:0:010086.06p2080900008 1.95. 
Type “C” DeLuxe. Complete with large auxiliary pressure 
tank and moisture trap. A professional outfit for shops. Heavy 
duty 14-in. pump, pressure gauge on tank, shut-off valve, 10 
ft. hose, New Way dual top and glass container........ $7.95 
Type “C”—tank, pump and gauge only.............. 4.75 
Extra Glass or Metal Tanks with Air Tight Tops for 
Keeping Lacquers and Liquids Handy for Use, 25c. 
We pay postage on all orders. Send 10c for 3000-word booklet: 
“How To Do Lacquer.” 


NEW WAY SPRAY 
GUN COMPANY 


Dept. J-8 1983 East 67th St. Cleveland, Ohto 
Headquarters for Lacquer Spraying Equipment 


WE PAY FREIGHT 


HANDSOME BIG BOOK OF 
HOMES—FULL COLOR—WRITE 


Get beautiful big book of newest 
homes. rage after page of homes in 
Amazing values from 
$379 to $1483. 44 home plans— 
wonderful 4 to 7-room bungalows, 
1% and 2-story homes. American, 
Dutch, Colonial, English designs. 
Practical—beautiful. Book shows 
table of construction time for each 
home, Also garages, letters from 
home owners, actual practical facts 
and figures to save you money. 
years of square dealing behind our 
guarantee. Write or send coupon 
for free book today. You'll save 


Dept. 13-H, Bay City, Mich. 
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COMPLETE 





3 





PRICE INCLUDES 


all highest quality lum- 


nails, etc., complete. 
Working plans, instruc- 
tions, FREE, 

Time payments may be 
arranged if desired. All 
materials fully guar- 
anteed. 


SEND FOR BOOK 











“Be. 








LEWIS MFG. CO. 
Dept. 13-H, Bay City, Mich. 


Please send me, FREE, your Book of Liberty 
Homes illustrated in color. 


31 Py hivcibctcciscessssasadupesessaeeernree 





years square dealing yourself hundreds of dollars. © Address.................esceeeteeeecececece 
behind our Guaran- Address : 
tee. Send coupon for LIBERTY HOMES . 
Big New Book of fi : 2 
es SHR Lewis Manufacturing Co. SMOG sc scaissddcnsenssns bus Pete 


100 POWER 
MICROSCOPE 


Study wonders of insect, 
plant and other unseen $ 250 
worlds. Invaluable to Boy Scouts 
and experimenters. No toy but a 


real instrument, with imported 
lenses and mirror, complete in 


250 POWER 
MICROSCOPE 


Laboratory Type for Physicists, 

Dentists, ee and general $16°°° 
professional work. Has quick 

adjustment by knurled nuts 

both sides of tube. Special device pro- 
tects slides from breakage. Triple di- 
visible objective gives different powers 
and large clear field of great depth. 
Square stage with clips. Adjustable 
iris diaphragm with plane and concave ‘= 
mirrors. Adjustable stand. A precision Se 
microscope complete with handsome 
Case. Catalog Free. 








Apparatus E: ring Co., 
Dept. B 342 Madison Ave., 
New York City 
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Porcelain handles will 
stay tight if set with 
SMOOTH-ON NO. 1 

O MAKE 


porcelain 
handles tight 
on bath tub and 
wash bowl fau- 4 
cets, and on sink [ #7 
and flush tank & 
pulls, fill the hole 
in the handle 
with a soft putty 
of Smooth-On No. 1, and then force 
the handle onto its spindle. Once the 
Smooth-On hardens, it becomes solid 
metallic iron, which will keep the 
handle tight for all time. You your- 
self can make this repair equal to a 
professional job and at a cost of only 
a few cents. 
Keep Smooth-On handy and you can 
save much money on such repairs as: 
—Stopping leaks in steam, water, 
gas, oil or stove pipes, mending 


cracks, breaks or leaks in furnaces 
and boilers, radiators, tanks, sinks, pots and 
ails, making loose handles tight on umbrellas, 

ives, hammers, brushes, drawers, etc., 
tightening loose screws, hooks, locks, door 
knobs, etc. 





Use it also on your car for 
making burst water jackets 
and pumps good as new, 
stopping leaks in radiator, 
§ hose connections, gas tank, 
and gas, oil and exhaust 
lines, making a fume-proof 
i joint between exhaust pipe 
and tonneau heater, tight- 
7 ening loose headlight posts, 
keeping grease cups, hub 
caps and nuts from loosen- 
ing, etc. 

Get Smooth -On 

No. 1 in 7-oz. or 

1 or 5-lb. can at 

your hardware 

store, or if neces- 

sary direct from 





Write for 







MOOTH-O 


Doitaith SMOOTHON 


SMOOTH-ON MFG. CO., Dept. 58. 
574 Communipaw Ave., Jersey City, N. J. 


Please send the free Smooth-On Repair Book. 


et, SI. SCRE get Ae One ne , 


Return this coupon for a 
FREE copy of Booklet 
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How to Mold Ship-Model Blocks 


By A. W. SAWYER 


OU will find that you can hasten and 

simplify the work of making deadeyes 
and blocks for ship models by molding 
them from plastic wood putty of the type 
sold in cans at hardware and paint stores 
for filling cracks and holes. 

The mold is made by boring holes in a 
\- or %-in. board. When the point of 
the bit or drill shows through, reverse the 
drill and bore from the other side so that 
the edges will be clean. The holes for the 
deadeyes are left round; those for the 
blocks are made oblong with a rat-taii 
file. When the required number of holes 
have been drilled, melt and pour some 
hot lard through them. Be sure that 
each hole is well coated. Wipe the surplus 
lard from the surfaces, clamp the board 
tightly to another smooth board, making 
sure that there is perfect contact at all 
points, and fill the holes with the plastic 
wood putty. Scrape off the surplus. 

Punch holes in the blocks and dead- 
eyes with a small brad while the compo- 
sition is yet soft—three holes for each 
deadeye, and one or two for each block, 
depending upon whether it is to be single 
or double. 

When the composition has hardened, 


Plane Model Built from Our Blueprints 
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DEADEYE 


Wood paste is pressed into molds, drilled, 
allowed to harden, and trimmed to shape. 


the pieces can be pushed out with a small 
stick. The deadeyes will be at least twice 
as thick as required, but they can be cut 
in two easily with a safety razor blade. 
Then the necessary grooves can be filed 
around them. 

The artificial wood is soft enough to be 
filed, yet it will not check or split and 
will be found amply strong enough. 





PoPULAR 
LAScIENCE 
MontTu ty blueprint 
was used by C. H. 
Tanner, of Urbana, 
Ill., in building this 
remarkably realistic 
modelofLindbergh’s 
trans-Atlantic 
plane. The blue- 
print, which is No. 
67 in the list on 
page 102, gives full 
size drawings for a 
toy model of the 
Spirit of St. Louis. 

Simply by elabo- 
rating a little on the 
blueprint design and 
adding more details 








A scale model of Lindbergh’s Spirit of St. 
Louis made by C. H. Tanner, of Urbana, III. 


of the actual plane, 
Mr. Tanner raised 
his handiwork from 
the status of a toy 
into the scale-model 
_class—a fine feat of 
craftsmanship, but 
one which any 
reader can duplicate 
with the aid of 
a little ingenuity. 
The model is made 
almost entirely of 
wood and, of course, 
does not fly. Draw- 
ings for a_ flying 
model of the same 
famous plane are 
given in Blueprint 
No. 69. 








Fan Converts Hot Attic 
into Livable Room 


NTILATING engineers say that 
the ordinary attic can be made liv- 
able for play or sleeping purposes, par- 
ticularly during the summer months, by 
placing a comparatively inexpensive 
propeller type of ventilating fan in the 
gable end. The fan should be so arranged 
that it will draw out or exhaust the hot 
air during the daytime, but at night it is 
turned around so as to drive outside air 
into the attic space. The result is that 
the children not only have a play room 
but also may sleep there during the warm 
seasons. 
It has been suggested by one ventilat- 
ing expert that houses should be con- 
structed so that each would have two or 


more flues leading from the basement to 
the attic, one to take the hot air from the 
attic to the cellar by means of a small 
fan, and the other to take the cold, 
damper air from the cellar to the attic. 
A fan would be needed in each flue. 





Sharp Tools Save Time 


EW amateur woodworkers realize 

that minutes spent in keeping tools 
in working order mean hours of more 
effective work. A glint of light on the 
cutting edge of a tool tells the skilled 
workman that it should be sharpened on 
the oilstone, though it may not need to 
be ground. If an oilstone is used skill- 
fully, it will seldom be necessary to 
grind a cutting tool unless it acquires a 
nicked edge.—C. A. K. 
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Portable Seat for 
Outdoor Events 





Long waits at air spectacles and parades 
can be made less tiresome with these seats. 


VIEW a parade or such an event as 

the arrival or departure of a famous 

aviator, it is often necessary to arrive an 

hour or two ahead of time. This entails a 

tiresome wait, especially if no seats are 
available. 

What will add considerably to the com- 
fort on such an occasion is a portable seat 
such as that illustrated. It is constructed 
of two pieces of board from a heavy box, a 
hinge, and a screw hook and eye. Pro- 
vided the user’s feet are spread well apart, 
this seat is almost as solid as a three- 
legged stool.—Linco_n Lorurop. 


Don’t Chop Up That Table 


(Continued from page 89) 


The old hinge seats, however, must be 
patched all the way through, and, as a 
good job cannot be done where the grave 
for the patch is cut all the way through 
the board, these must be patched from 
both sides. The patch on the underside 
must come all the way to the edge of the 
board so as to renew the damaged part 
of the rule joint. On page 89 is shown a sat- 
isfactory method, the grave for the face 
patch being cut through to the hinge seat 
patch. The hinge seat patch is allowed 
to project out past the edge of the leaf or 
top. After the glue has set, trim the 
patch to conform to shape of the rule 
joint of which it is a part. 

All patching completed, you now have 
new wood in which to cut new hinge seats. 
Apply new hinges and resurface the face 
of the work with sandpaper and fine steel 
wool. Oil the wood as you oiled the 
frame. The final finish will be discussed 
m a coming article. 

A word of warning: Be sure that the 
top is not narrower than its original width 
or the leaves will stand out at an angle, 
giving the table a hoop-skirt appearance. 

his always can be avoided by inserting a 
strip of suitable width in the top before glu- 
ing the boards together. or, if this is not de- 
sired, by cutting back slightly the shoulders 
of the tenons on the end pieces of the apron. 


This is the fourth of a series of articles 
on repairing old furniture. The fifth is 
scheduled for publication in an early 
issue. 
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‘i ie oi you cut wood, metal, » ili 
\ rubber, leather, paper, cloth," 
cork, bone, horn, ivory or slate, you ~‘ 

7 can safely depend ‘upon a Simonds | 
cutting edge. a 
ds Saws, Circular Cutters and, 
ine Knives mean rapid 
roduction, low cost. Sf 
for economy!» / 
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SIMONDS SAW_AND STEEL COMPANY 
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“The Saw Makers” Fitchburg, Mass. Established 1832 
BRANCH STORES AND SERVICE SHOPS IN PRINCIPAL CITIES 






















The Best $7922 
You Ever Spent -, 


Only $10.00 Down 

Your own terms on purchase 
$10.00 down. Liberal discount 
for cash. 


Sent on 10-day FREE 
TRIAL 









Use our shop for 10 days at 
our expense; if not satisfied, 
return express collect. 


FREE BLUE PRINTS 
Well designed blue prints on 
hundreds of furniture pieces and 
other wood handicraft, these are 
free with purchase. 
SPECIAL CRAFTS 
COURSE ALSO FREE 
Under personal supervision of 
Master Craftsman Eurene Mau- 
rey, our educational department 
offers courses in craftsmanship 
free to all shop owners. 


Our Literature Gives 


All Details. Send to 
UP-TO-DATE MACH. 


h 
OQ» {USE 
CORNER COUPON} 
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THE UP-TO-DATE HOME 
CRAFTSMAN SHOP 


Plug in on any light socket and go to work. Make 
your old work bench a modern Up-to-Date work- 
shop. THE SHOP COMPLETE consists of a 
Super-power Motor, an accurate Lathe (10” x 34”), 
a 6” circular saw which features the bevel, miter 
side and depth gauges, a Tilting Table, Jig Saw, and 
= all accessories for buffing, grinding, cleaning and all 
portable or stationary drilling and sawing. 






Band Saw 


Newly developed, 
of the latest design 
in Band Saw equip- 
ments, this 12-inch 
Band Saw is guaran- 
teed _vibrationless, 
and accurate in 
every detail. It 
is supplied with 
a tilting table, 
miter and side 
gauge. 


$35 


F.0.B. CHICAGO 

May be purchased on time payment basis 
at $39.00, $10.00 down and $10.00 per 
month. With this plan anyone can own a 
real Band Saw. 

GUARANTEE 

If upon receipt of the Up-to-Date Home 
Craftsman Shop you are not satisfied, with- 
out question every cent refunded and return 
express charges paid. 








































MAIL THIS FOR FULL PARTICULARS TO 
Up-to-Date Machine Works, Dept. 16 
2915 S. Wabash Ave., Chicago, Il. 
Manager, Dept. 16. Without any obligation, please send me all particulars 
about your shop, 10-day free trial, free blueprints, free crafts course, 
$10.00 down payment offer. 
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———e to Guard Your Tools 


One Type Is for Saws Alone, Another Holds a Complete Kit— 
Improve a Carpenter’s Vise—Other Kinks 


A Simple Way to 


OTICING that my saws rusted 
when not in use, I made the case 
illustrated in Fig. 1. This is hung 
on the wall, and a dish of kero 

sene is kept in the bottom. I now find 
that my saws do not get rusty, no matter 
how long I leave them. Furthermore, the 
teeth are not exposed to accidental dam- 
age as when the saws are hung on nails in 
the open shop. 

The box can be built of waste lumber 
% in. thick. It is 12 in. deep, 14% in. 
wide, and 42 in. high. The saw holder is 
12% by 11 in. with slots 2% in. apart, 
running with the grain. There should be 
a reinforcing cleat 4 by 12% in. across 
the underside of the saw holder, at the 
back. The doors, too, should be well 
cleated to prevent warping, and hung 
with three hinges. 

Finish the case with stain and varnish, 
or paint, as preferred.—Frep. E. Fox. 






WOOD BLOCK 





eo MOLDING =~ 
Fig. 4. A quick and easy way to miter screen 
molding with a single saw cut at each corner. 


OTH the tool-box and the bench- 
drawer method of storing tools have 
been tried by the writer, and, in his case 
at least, they proved inconvenient. The 
final and more satisfactory solution of 
this problem was the building of the cab- 
inet illustrated in Fig. 2. It is placed 
against the wall over the workbench. 
The tendency is to make cabinets of 
this type too small. There should be 
plenty of space for the addition of the 
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Fig. 1. The purpose of this cabinet is to pro- 
tect a set of hand saws from rust and damage. 


new tools which are always acquired. 

The stock used in this case was white 
pine—2 pieces 34 by 12 by 36 in. for the 
sides; 4 pieces 34 by 12 by 3414 in. for the 
top, bottom and shelves; and 36 lineal 
feet of 4% by 3% in. tongue-and-grooved 
fir for the back. The doors, which are 18 
by 36 in. each, are made of plywood pan- 
els like the cupboard doors ordinarily used 
on kitchen cabinets. 

There are seven small drawers and one 
large drawer; all are 12 in. deep and fitted 
with flush ring drawer pulls. 

The cabinet was stained with walnut 
penetrating wood dye, shellacked, rubbed 
with fine sandpaper, and given a coat of 
varnish.—E. G. LEVINE. 


‘it Me mi 







Fig. 2. An extra large tool cabinet designed to hang 
over a workbench. It has eight drawers for the 
smaller tools, miscellaneous supplies, and hardware. 


Fig. 3 (at left). An ingenious automatic method 
of keeping the movable jaw of a carpenter’s wooden 
vise always parallel with the bench legor fixed jaw. 


> USING a wooden type of carpenter’s 
bench vise, one is usually troubled 
more or less because the guide bar at the 
bottom sticks and requires adjustment 
from time to time according to the thick- 
ness of the work that is to be gripped in 
the vise. 

This difficulty may be overcome and 
much time and trouble saved by the 
method illustrated i in Fig. 3, which keeps 
the vise jaw vertical under all condiliade 
As the vise moves out, the chain passes 
over the two stationary pulleys on the 
bench leg and draws out the lower guide 
bar at an equal rate—Howarp Dick. 


CREEN molding can be mitered 
quickly and accurately by the very 


rapid and simple 
PINE STICK method illustrated in 
% IN. SQUARE 
+ | ee 









Fig. 5. A wooden tool like a draftsman’s pen 
for applying stripes on painted furniture. 


Fig. 4. The molding is cut longer than 
necessary and nailed in place except near 
the corners, which are lifted up far enough 
to allow a thin block to be slipped under- 
neath. This protects the screening while 
a fine saw is used to miter both 
moldings at once.—M. S. T. 


ECENTLY I wished to use fine 

stripes to give the finishing 
touch to a piece of furniture that 
had been painted with brushing 
lacquer. After I had tried several 
small brushes without success, I 
made a sort of ruling pen from a 
pine stick about 5% in. square, as 
shown in Fig. 5. 

By using a small brush to fill the 
slot with brushing lacquer and by 
adjusting the width of the slot with 
the wood screw, I was able to draw 
fine, uniform stripes with the aid of 
either a straightedge or a curved 
form,as required.—N. M. BaLpwin. 


CELLAR workshops where light is at 

a premium, it is often possible to throw 

more illumination on the bench vise by 

hanging a mirro in such a position that it 
will reflect the | ght from a window. 
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What Can Happen While 
’ You Wink Your Eye 


(Continued from page 15) 


thirty-two feet a second with each additional 
second that the fall lasts. 

Some months ago a workman fell out of the 
fiteenth floor of a building in course of con- 
struction in New York City. On the thirteenth 
goor he grabbed a rope hanging from a scaffold 
and swung himself in on the twelf th floor, sav- 
ing his life and astonishing himself, he after- 
yards confessed, as much as he astonished 
| everybody who saw him. The explanation is, 
of course, that the fall of twenty or twenty-five 
feet before he grabbed the rope occupied about 
one. second and a quarter, which was time 
enough for his thinking machinery to issue the 
orders which made his muscles take hold of 
the rope below at the proper instant. Had he 
| heen placed in equal danger while driving an 
| qutomobile at sixty miles an hour he would 


have been killed. 





| AFODERN life, with its speeding automobiles, 
railway trains, airplanes, and with its no 
tess speedy machinery revolving in factories 
| and homes, is pressing close on the abilities of 
mankind to react quickly and accurately. At 
| the moment the chief danger is the existence 
| of individuals whose reaction times are seri- 
| ously longer than the average. An immediate 
| improvement in the toll of highway accidents 
| would be accomplished by denying drivers’ 
licenses to such persons; a step already con- 
‘templated in some states and actually put into 
| use by a number of business houses in hiring 
| drivers. 
| As matters stand now, the United States 
| lags in providing protection against dangerous 
| drivers. Some states still require no licenses to 
| drive. In others, the requirements are so easy 
| that almost anyone can obtain permission to 
operate a car. 

Germany, in contrast, demands a regular 
course of training in an automobile school, fol- 
lowed by driving practice in a double-control 
car, and a rigid test directed by a graduate en- 
gineer. The procedure of winning a license con- 
sumes eighteen days, instead of only a few hours. 

As speeds increase, no remedy of drive 
tests or warning signals is likely to be of much 
use. To quicken the average reaction time of 
mankind may be} possible by evolution in a 
million years or so, but is of no present help. 
Has science anything to propose except the 
legal limitation of all speeds within man’s zone 
of safe reaction? 

There is at least one possibility. Devices 
exist which are far speedier than the human 
nervous system. A photo-electric cell, for ex- 
ample, can react to a light signal in less than 
a ten-thousandth of a second. Perhaps speed- 
ing automobiles or aircraft could be equipped 
with these lightning-like electric eyes, so that 
collisions could be avoided and speeds checked 
automatically before the human pilot even had 
time for his tenth-of-a-second eye-wink, let 
alone for any kind of thought. 





Identical Twins’ Parallel 
Lives 


F YOUR family includes identical twins, 

should you count them as one person instead 
of two? Dr. J. M. Wolfsohn, of San Francisco, 
and Dr. S. A. Kinnear Wilson, of London, 
England, advanced the surprising theory that 
such twins, usually strikingly alike, are des- 
tined to run the same course of life. 

A study of four sets of identical twins re- 
vealed that each pair suffered the same sort of 
diseases. One pair had diabetes at the age of 
fifty-two, and both died of apoplexy at fifty-nine. 

Unlike fraternal twins, who are distinctly 
two different persons, identical twins have a 
Single origin before birth. 1 
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Needless 
Risks - 


Our Puncture Repairs areA lways Vulcanized” 


Fire fighters have to face danger enough— without 
courting trouble. Thus the men in charge of fire 
apparatus are most careful to eliminate needless 
hazards. Details for safety often overlooked by the 
average motorist are given rigid attention in the 
operation of fire fighting motor cars. 

Typical of this sound caution which any motorist 
can well afford to remember is the rule regarding 
tire care so widely observed by fire departments — 
“all puncture repairs must be vulcanized.” 

Fire departments insist on vulcanized puncture re- 
pairs because they fully knowthe need for sound tires 
for fast driving. A blow-out on any fast moving car 
can wrench the steering wheel from a driver’s hands. 

Vulcanized puncture repairs will guard your travel 
from the danger of blow-outs. It keeps your tires 
like new—each patch is heat-welded in place, a per- 
manent trustworthy repair. 


The SHALER Company 
2105 Fourth St., Waupun, Wis., U. S. A. 
Send today for Booklet No. 50 on the care of tires 


5SHALER 


Ss “MINUTE 
VULCANIZERS 


’ om ae 


FIRE CHIEF CITY of CHICAGO 








Carrya Shalerin yourcar 
Outfit costs less than ONE 
average tankful of gas. At 
thislowcostyoucan’tafford 
to be without the_protec- 
tion only a Shaler Vulcan- 
izer gives your tires and 
yourself. 

. .- BE SURE TO ASK RE- 


PA 
LER VULCANIZE 












Shaler Vulcanizer, 
complete, $1.50 
Extra Shaler Patch 
Units, per can, 75c 
Prices slightly higher in 
Canada and Yar West 











Complete set 
of 10 blue- 
prints only 


improvements not found in ordinary shops. 
thusiastic over the following: 


With a DELTA 


10 EXCLUSIVE DELTA ADVANTAGES 
1. Powerful two-shaft motor capable of handling two or three 





Blueprints show you how, and the Delta Handi-Shop does the work quicker, easier 
and better because it is a man-size, ruggedly-built shop featured with amazing 
Owners are en- 














jobs at once. 2. Invincible U-shaped steel Iathe bed positively 
will not spring or chatter. 3. Vastly improved circular saw with 
superior tilting table for doing all types of sawing. There is no 
interference in cutting boards. 4. Improved sanding disc with 
tilting table, operated without detaching saw. 5. Advanced type 
of scroll saw with tilting table. 6. Automatically-oiled bronze 
bearings. 7. Non-slipping V-belt. 8. Ball-bearing tailstock. 9. 
Heavy veneered wood base. 10. Finest materials throughout that 


money can buy. 
10 Days’ Trial 


With no obligation to keep it. If you don’t find it the best shop 
you ever saw at any price, ship back Jat our expense. You can 























save its cost twice over 
just making Summer Fur- 
niture alone for your home. 
Let us tell you more about 
this truly remarkable unit. 
Send coupon today. 


DELTA SPECIALTY CO. 


858 Third Street 
Milwaukee, Wis. 
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© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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DELTA SPECIALTY CO. pest. MSP 828) 

858 3rd St., Milwaukee, Wis. 

Please send me items checked as follows: 

(Complete details of the Delta Handi-Shop including 
Trial Offer and 5 Easy Payment Plans. 

(Find $1.00 enclosed for 10 blueprints of Summer Furni- 
ture. 
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HERE’S more 

precision in the 
workmanship, more 
reliability in service 
and more good looks 
in the design of the 
new model Pocket 
Ben than you'd ever 
expect in a $1.50 
watch. 


Built by the makers of 
Big Ben and other Westclox. 
Sold everywhere 


WESTERN CLOCK 
COMPANY 
La Salle, Illinois 








cu 


Zi \\ New Westclox 
2. >}. Auto Clock 


Attractive, convenient, 
reliable. Fits any car. 
Quickly attached on dash 
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Teaching “Lindy” Navigation 


(Continued from page 54) 


them, so that “O”’ at Greenwich swings over 
the top of your globe and reveals itself in the 
Pacific as “180.” 

A watch set to Greenwich apparent time 
shows how far the sun is from Greenwich. 
When a navigator observes the sun overhead 
five hours after Greenwich apparent noon he 
knows he is in longitude seventy-five degrees 
west. For such observations he uses a finely 
adjusted watch called a chronometer, which is 
set to Greenwich apparent sun time. 

For night work he employs the same sextant 
that serves him by day, a record of the altitude 
curves of stars, and another chronometer which 
is set to Greenwich Sidereal time. Sidereal 
means “‘of the stars.” 


(THERE has been a tendency on the part of 
some aerial pilots to scorn navigation. A few 
have scoffed at Commander Byrd’s emphasis 
on the necessity for understanding navigation 
before risking transocean flights. Some have 
tried to silence arguments by referring to the 
uncanny accuracy of Lindbergh’s dead reckon- 
ing. Most of them probably have believed 
that it would require years of mathematical 
study to learn navigation. For the man who is 
to direct a battleship fleet this is true. For the 
pilot of an airplane it is not. He may learn ina 
few weeks, even though his education stopped 
short of finishing high school. 

A new word is going into the dictionaries 
before long to accentuate the difference. In- 
stead of being called navigators, the men who 
find their position in the air by means of sun 
or stars will be called “‘avigators,”’ and their 
branch of the science will be “avigation.” 
Navigation was formed of the Latin words 
“navis,’’ meaning ship and “agere,”’ to move 
or direct. ‘‘ Avis” means bird, and so we now 
have the word avigation just coming into use. 
An avigator will be anyone capable of finding 
his position in the air by means of radio, dead 
reckoning, piloting, or celestial navigation. 

The National Advisory Committee for 
Aeronautics recently completed some studies 
which contain the essentials of “avigation.” 
This is the knowledge Lindbergh is mastering. 
When he completes his studies under Com- 
mander Weems, he will be able to find his 
position at night in less than one minute. He 
will not need to know astronomy, logarithms, 
or any form of higher mathematics. He will 
“find himself”’ solely by observations of sex- 
tant altitude and watch time of two stars. The 
altitudes of a pair of stars are plotted as curves 
by this new method; and the point where those 
curve lines cross:one another gives a direct read- 
ing of latitude. At the same time it reveals the 
amount of time that must be subtracted from 
the watch to determine the longitude. No cor- 
rection to watch or sextant need to be cal- 
culated. With these star curves, a chronometer, 
and a bubble sextant, an avigator, flying above 
fogs and clouds, will be able to identify his 
position as often as he likes. 

Before flyers began to test their wings in 
transocean flights, all they had in the way 
of navigational instruments were a map and a 
compass, often out of “whack’’ because of its 
proximity to the steel of the engine. 

But when they began to fly out of sight of 
land they began to learn something about dead 
reckoning, that faculty by which mariners, 
blinded by fog or the failure of their naviga- 
tional instruments, still keep some track of 
their progress. 

A blind man counting the cracks in the 
cement paving blocks under his feet, keeping 
track of the street intersections he has crossed, 
is traveling by dead reckoning. If he forgets 
the number of streets crossed since leaving his 
starting point, he is lost until he asks someone 
to tell him where he is. Aviators, flying over 
the trackless ocean, unless they are naviga- 





tors, are like blind men. Most 
have attempted 
been navigators. 

Mariners see in the appalling death ist of 
these daring men and women a cause not 
parent to most people. They believe some of 
those lives might have been saved if the lost 
flyers had understood navigation. 

It was because naval officers are obliged ty 
be navigators that Commander John Rod 
flying in his PN-9 plane from California 4, 
Hawaii in September, 1925, was able to say 
the lives of himself and his crew, when forced 
down on the sea by lack of fuel. For ten days 
Rodgers and his men were accounted los, 
But they were never lost. Using the same ip. 
struments he would have used if his craft had 
been a battleship, Commander Rodgers esta}. 
lished his position. He was 300 miles fron 
his destination. Sails were improvised and 
day after day he and his men worked nearer 
and nearer to the small tropical islands. 

But when the Dole prize was offered as ay 
inducement for aviators to make another try 
for a nonstop flight from California to Hawaii, 
many planes and many lives were lost. One, 
the Golden Eagle, is believed to have passed to 
the north of the Hawaiian Islands, and to have 
flown on and on over the ocean waste i 
for the land they had failed to find by dead 
reckoning, until their fuel gave out. 

Only a navigator could have performed the 
feat of Commander Byrd in flying to the Pok 
and return over a triangular course. Only 4 
navigator could have been sure when he 
arrived at the North Pole. Wilkins was 
navigator. So was Peary. They had to be. 


(CHAMBERLIN, flying with his passenger, 
Levine, from Long Island to Europe, wasin- 
expert in navigation. He flew by dead reckon. 
ing; but it is significant that Chamberlin and 
Levine did not announce their destination. 
“Rome or Berlin’’ was all they would say in 
advance of their departure. That left them 
a wide margin of error, with still the prospect 
of a safe landing “‘somewhere in Europe.” 
As a typical example of what aviators flying 
by dead reckoning are up against, there is the 
case of the Bremen flyers, Koehl, Fitzmaurice, 
and Von Huenefeld, who were lost in the air 
when they sighted the lighthouse on Greenly 
Island. A savage storm had upset their cal- 
culations by dead reckoning. They knew they 
had reached land, but what land they did not 
know until they were told. 
Lindbergh, Chamberlin, and Byrd, on their 
flights from America to Europe, were not 
bothered so much by compass variation a 
were the pilots of the flights from Europe to 
America. Unless taken into exact account, 
that variation would have mislead all of them 
into flying northward off their course into the 
almost uninhabited wilds of Labrador. Drift 
indicators, too, operate only where there i 
good visibility, and at least we know none d 
those westward flyers experienced good vit 
ibility. Everything tended to make their dead 
reckoning less exact than the marvelously eff- 
cient reckoning of Lindbergh. 
This explains why aviators, yarning with 
one another about the tragic attempts to fly 
from Europe to America, wonder if some of the 
missing planes are not actually hidden in the 
wastes of Labrador. It is even possible, some 
of them believe, that North America act 
received Nungesser and Coli and their White 
Bird; Hamilton, Minchin and the Princes 
Lowenstein-Wertheim; St. Roman and Moun 
eyres; Captain Hinchliffe and Miss Mackay. 
Once they lost track of their progress they were 
as lost as children who stray into the woods. 
Whether any of them are imprisoned in thos 
Northern woods is a secret that may not be 
revealed to this generation. 
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Rockets Drive Amazing Auto 
(Continued from page 26) 


: irplane able to rise high into the air, 
er eapeed it, is now the plan of Valier and 
his associates. Joined with the Opel Automo- 
bile Works in the new project is the Raab- 
Katzenstein Aircraft Works, German manu- 
facturers of airplanes. Anton Raab, of this 

nization, is constructing the new rocket 
plane and proposes to be its first pilot. 

In place of the usual airplane motor and 
sopehet of the lightweight Raab sport 
im christened the Sparrow, there will be 
one bank of steel-tube rockets. Two similar 
hanks of rockets will be attached beneath the 
wings. The craft will be started from a 

ial runway pointing steeply upward, much 
as fireworks rockets are fired from a supporting 

h. Within two or three minutes after 
the first rockets are exploded the craft is ex- 
pected to be eight or ten miles up, perhaps 
higher. Raab will be provided with bottles 
of oxygen, to breathe when the air gets too 
thin. It is expected that when his strange 
craft exhausts its rocket power and reaches its 
maximum height he can take charge of its 
controls and glide safely back to earth. A 
parachute may save him in an emergency. 

A limited amount of steering would be 
possible, but Raab plans, for his first flights, 
merely to point the rocket craft in the desired 
direction. To avoid strains on pilot or mechan- 
ism by too sudden a start, some of the rockets 
will be fired only after the craft is well in the 
air; being touched off, as in the road car, by 
fuses which the pilot controls. 

Long voyages in rocket craft, whether in air 
or out in the vacuum of space, would require 
some mechanism for recharging the rocket 
tubes. This has not yet been perfected, but 
there is small doubt that it can be. Arrange- 
ments to fire rocket charges from any part of 
the forward or rear ends of the craft would 
permit the car to be steered through space. 
To retard the car, if speed should become ex- 
cessive, rockets could be fired from the forward 
end. The same device would probably permit 
safe landing on the moon or on any planet, 
even were no atmosphere available to support 
a parachute. 


[THE first flight, to be attempted soon, is ng 
more than a preliminary step. What Opel, 
Valier, and the others really hope for are rocket 
aircraft capable of flying from Europe to 
America in an hour or two; traversing the 
levels of thin, almost nonresistant air eighty or 
ninety miles above the ground. Mails or 
passengers could be shot half around the globe 
in as many minutes as it now takes days. 
And, as the ultimate goal, there lies man’s 
age-old dream of exploring space; of rocket 
craft carrying intrepid explorers to the dead, 
volcanic mountains of the moon; to Mars, per- 
haps the home of beings more intelligent than 
we; to the mysterious world of Venus of which 
astronomers catch no more than tantalizing 
glimpses through an occasional rent in that 
planet’s veil of clouds. 

_ Undoubtedly this dream of planetary voyag- 
ing has been brought a long step nearer reality 
than it ever was before. 


U. S. Bands 270,000 Birds 
NEW knowledge of birds’ migration habits 


| is being gained, and long-standing mys- 
teries solved, through the ban-ling and releas- 
ing of birds by the U. S. Biological Survey, 
according to F. C. Lincoln, in charge of the 
work. To date, 270,000 birds have been 
banded and 10,338 recovered. 

Numbered identification tags are attached 
when the birds are released. Records are kept 
of a bird’s location when set free and compared 
with reports of its recapture. Ducks furnish 
the most returns, probably because they are 
the most hunted. 
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You get ThoroughTraining Now! 


Aviation is the fastest growing industry in the 
world today—offering unlimited opportunities as a 
cial ursuit and unsurpassed enjoyment if 
The beginner NOW 
will be the master of aviation a few years hence. 
There is honor and prosperity ahead for those 
roper training and grow 
i ou this 
about 
planes, motors, their maintenance and construction, etc. 


commer p 
flying for pleasure alone. 


who start now with 
with the industry. Our courses give 
training—they cover EVERYTHIN 
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EVERYTHING a pilot or 


mechanic must know to secure a good paying position. 










Thorough Instruction 


at Low Cost 

We teach you by actual flying and practical 
instruction; no long course needed. We 
guarantee sufficient hours in the air to 
make each student master of his ship; 
pilot it safely and efficiently. That our 
instruction is thorough is proved by the 
fact that each student, before finishing 
the course, must take-off, fly and land his 
lane without assistance. No student 

nd required. Our ground courses give 
thorough instruction in ground work and 
qualify you for a position as motor and 
plane mechanic, rigger, electrician, welder 
or any ground position, or you can take 
the course combining ground instruction 
and flying which will qualify you for an 
industrial, limited commercial or trans- 
port pilot. The cost is low considering 
daily flying and thoroughness of theoret- 
ical and ground instruction on latest 
modern type planes, Wright lwind 
and other standard motors. Our big new 
book “Aviation and You’ tells the | 





facts. It’s FREE. Fill out the coupon and 
mail it at once—no obligation. DOIT NOW! 
Von Hoffmann Aircraft School, 


Lambert St. Louis Field, 
Anglum, Mo. 


We Teach You by Practical Instruction 


Our Schooi Registered, All In- 
structors and Airplanes Licensed 
by U. S. Government, Aeronau- 
tics Branch, Dept. of Commerce. 
Realizing that the highest type of 
equipment and ablest and most 
experienced instructors are neces- 
sary, our courses are taught under 
the direction of U. S. Licensed 
Transport Pilots and Mechanics. 
Our equipment is new and of mod- 
ern design, every ship is licensed and 
instructors and all equipment subject’ 
to daily U. S. Government Inspec- 
tion. (Most schools do not have a 
resident Federal U. S. Government 
Inspector on the field—think what 
this means to you.) 


How to Own Your Plane 
Get Our Course Free 


Write for our plan which will enable you 
to own your plane and secure without cost 
to youa complete course of instruction. 


Von Hoffman Aircraft School, | 

806 Lambert-Saint Louis Flying Field (Lindbergh’s 
Own Field), 

Anglum, Missouri. 

Send me your big, new book “AVIATION AND YOU” 

giving all the facts about your ground and flying courses. | 

I assume no obligation. : 

CHECK QC I am interested in GROUND COURSE } 

HERE (Oj [am interested in FLYING COURSES | 
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The Real Estate 


Educator 


A most comprehensive yet concise 
arrangement of useful facts about 
buying, selling, leasing and sub-letting 
of Real Estate, contracting, for erec- 
tion or repairs, mortgaging, transfer- 
ring, insuring, etc. 

New revised edition. 


288 pp. Price $2.00, postpaid. 
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The Electrician’s 


Wiring Manual 
By F. E. SENGSTOCK, E. E. 


Contains all the information need- 
ed for the proper installation of 
lighting and power systems in houses 
and other buildings. 

It completely covers inside elec- 
trical wiring and construction in 
accordance with the National Elec- 
tric Code. Pocket size—flexible binding 

448 pp. Price, $2.50 
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250 Fourth Ave. New York City 
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For safety 
in Exercise 


Wear a PAL 


for Books 3 an 


lands, Massachusetts. 
ence, any bank or trust company. 


Established 27 years. 


Breed squabs and 

make money. Sold 

TWO by millions at higher 
Prices than 

chickens. Write 

at once for two 

free books tell- 

ing how to do 


it. One is 40 pages printed in colors, other 32 
4. You will be surprised. 
Rock Squab Company, 616 H S 


es. Ask 
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Refer- 








ATHLETIC 
SUPPORTER 
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Even in swimming, there is danger to 
sensitive cords and membranes, if 
left unguarded. Indeed, for exercise 
of any kind, from golfing to the daily 
dozen, the wearing of an athletic sup- 
porter is a safe and sane precaution. 
The softer you are, or the further out of 
training you get, the greater 1s the need 
for this protection . .. Play Safe... and 
wear a PAL! It’s the preferred athletic 
supporter of leading colleges, “gyms” 
and physicians . . . Knitted of covered 
elastic threads, it affords great comfort 
and flexibility. Light, cool, porous and 
washable . . . Gives firm support in the 
heat of any game... At all drug stores... 


Don't be the exception. 


ica in an amazingly 
short time. A penny 
postcard will bring it 
free by return mail. 
Do it NOW before you 
forget ! 


M. HOHNER, Inc. 
114 East 16th St. 





one dollar. {Priceslightly higher in Canada.} —_ a ag 
A PRODUCT OF 
REE 
Bauer&Black FS .b:0 


CHICAGO... NEW YORK..-s+ TORONTO 
Also makers of the famous O=P=C 
The suspensory for daily wear 
A definite program for getting ahead 


financially will be found on page four 
of this issue. 


book, fully illustrated. 











Every “Up-to-Date” Boy 
Plays the Harmonica 


pe jonoreeiy sone days aren't half so 
much fun unless you can pull out a 
harmonica and show the crowd how you 
can play—or join with the other fellows 
in harmonizing the latest popular songs 
as well as the old-time melodies. 
Everybody plays the harmonica now 
—that is, everybody who is up-to-date. 


Send today for the free instruction 
book which will show you in pictures 
how you can learn to play the harmon- 








National Sport 


(Continued from page 39) 


Nelson, service station operators at Ri 

Hills, near Seattle, Wash, journeyed oa 
sand miles to Ketchikan, Alaska, with ty, 
twin-cylindered outboard motors. 

Edward G. Taylor, fishing editor of Tp, 
Chicago Daily News, with a little outboard 
motor and a canoe, took camp equipment 
and a companion 500 miles against the 
swiftest currents flowing through northern 
Michigan and Wisconsin, often in the teeth 
of heavy winds on good sized lakes. 

Such individual achievements increase jp. 
terest and win many fans to the sport. The 
recently organized Birmingham, Ala., Motor 
Boat Club has affiliated with the Mibssissippj 
Valley Power Boat Association, and the out- 
board fans of Birmingham are holding regattas 
as well as cruising. 

Walter Willman, of Illinois, all-round cham- 
pion bait and fly caster, has contrived an 
outboard boat that he can operate with his 
feet, leaving both hands for casting. 


MXB1AbDs of dual purpose tourists now use 
automobiles and carry on trailers small 
outboard boats with which to make brief ex. 
cursions when the water looks inviting. 

But these travelers are “pikers’’ compared 
with the scientists. Outboard motors were 
used effectively by the American Museum of 
Natural History’s Greenland expedition in 
1926. Commander MacMillan and Comman- 
der Richard Byrd have used them in the 
Arctic seas. Gregory Mason depended on 
them repeatedly when, as commander of the 
Mason-Spinden expedition to study remains 
of Maya civilization, he penetrated the 
jungles of Yucatan. 

In racing, outboards have become almost as 
much in the public eye as airplanes, speed 
cars, or horses. 

As in automobile racing, outboard boats are 
classified according to piston displacement. 
Some of the homemade ones are crude and 
curious; but all are in Class A if their out- 
boards have less than fourteen cubic inches 
displacement; in Class B, between fourteen 
and twenty inches; Class C, between twenty 
and thirty inches. 


GFECTATORS are thrilled by the antics of 
the bucking, kicking, plunging miniatures, 
but the navigators get much more fun. When 
twelve-year-old David Leonard nails a few 
planks together, names his nine-foot boat the 
Black Cat, and finds himself among Cough 
Drop, Ouch, Whosit, and Poison, he’s more 
excited than the five thousand fans at Winter 
Haven who witness the first regatta of the 
Florida Outboard Racing Association. 

Never again may the Father of Waters see 
steamboat races in which darkies sit on safety 
valves, fire shooting from the stacks; but last 
year it saw the longest small-boat race ever 
held on inland waters. Seven outboards started 
from Chicago and, after threading the drainage 
canal between Chicago and Joliet, the Illinois- 
Michigan canal, and the Des Plaines, Illinois 
and Mississippi rivers, finished close together 
at New Orleans—a 1,750-mile battle with 
floods, driftwood, and machinery. Miss Vicks- 
burg, the winner, averaged sixteen miles an 
hour, a record for a small boat at the distance. 
But the outboards are taking to the high 
seas, too, as shown by the graphic story of the 
Catalina race in this magazine last April. 
With the increase in outboards’ numbers it 





becomes increasingly important that they shall 
be as well regulated on water as automobiles 
are on land. While sixty thousand Americans 
bought outboard motors last year, four times 
as many are in the market for them as this is 
written. They will soon be flivvering on our 
waterways. 
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EF apare Parts You 


Should Carry 


(Continued from page 76) 





on what you can do,”’ said Gus as his keen 
eyes studied the man. . 

“J can fix anything that rolls on wheels,”’ he 
asserted with a confident grin. ’ 

“All right,’ Gus replied and pointed to 
Harbison’s car. “Take the carburetor out 

n it.” 

en started forward to protest, but 
Gus motioned him to watch what happened. 

The wiry little mechanic opened his roll of 
tools on the running board of Harbison’s car 
and Gus noted with satisfaction that the few 
tools it contained were high grade and in per- 
fect shape. The man started the motor and 
tried in every way to make the carburetor 
misbehave, but he did not succeed. 

“No job, chief,” he said. “The carburetor 
isn’t dirty, so there’s no sense cleaning it. 
Got anything else?” 


“TTUMPH!” grunted Gus noncommittally. 

“All right, let it go. The party that 
owns that car is going on a long trip. Check 
over the tools and what spare parts he has and 
see if he needs anything.” 

The newcomer set to at once and Harbison 
turned to Gus, puzzled. “Why all the funny 
business with my car?”’ he asked. 

“Keep your shirt on,” advised Gus. “I’ve 

t an idea. This fellow is a wandering auto 
mechanic, but he’s as neat as a pin and his own 
car appears to be mighty well kept. ‘ 

“Meanwhile,” Gus continued, “‘remember 
that the most frequent breakdown on the 
road is a puncture or a blow-out. If your tires 
are in good shape the chances are about a 
million to one you won’t have more than a 
single flat tire at a time, and a five-minute tube 
vulcanizing outfit in the tool kit is handy after 
the day’s run to fix the puncture or blowout. 

“ After the tires, the ignition system is where 
you have the most trouble. Ignition break- 
downs are a cinch to fix once you find ’em— 
the trick is to find em. Anyway, you're carry- 
ing a spare coil and condenser, plus wire and 
spark plugs. You ought to be able to patch up 
most any breakdown at least enough to get 
to the nearest service station.” 

“There you go again,” grumbled Harbison, 
“assuming that I’ve got a whole lot of mechan- 
ical ingenuity. I haven’t. If I can’t take 
along enough parts so I can just put in what- 
ever breaks, I'll be out of luck and that’s all 
there is to it.”” The wandering mechanic had 
by this time poked his nose into every com- 
partment of Harbison’s car. 


“QAY, chief,’ he drawled, “the owner of 
that car don’t need a thing. He’s got 
everything but a tow rope.”’ 

“What do you say to that, Mr. Harbison?” 
asked Gus, turning to the wealthy motorist. 

“T don’t see that it proves anything,”’ Har- 
bison replied stubbornly. “Just because I’ve 
got enough parts and tools to suit a mechanic 
is no proof I’ve got enough for myself, con- 
sidering that I’m not a mechanic.” 

“Then,” said Gus, “ why not add a mechanic, 
since that’s what you need most?” 

“Why—er—by George! I believe that’s the 
answer,’ said Harbison, brightening. “Funny 
I didn’t think of it before.” 

“Governor, you've hired a mechanic!” the 
stranger said, his black eyes snapping under 
their bushy brows. ‘Alec McGregor reporting 
for service! When do we start?” 

Harbison looked at Gus uncertainly. “I'll 
vouch for him,’ laughed the latter. “He 
uses his head and he’s honest. He finds out 
what’s the matter before he starts to fix it and 
he doesn’t fake jobs for himself.’’ 

“On that basis, you're hired, Alec,” agreed 
Harbison. “Gus, I’ve 2 notion that’s what you 
intended all along!” ; 
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Quality Radio Products—the Basis of Natural Reproduction 


The products shown on this page are but 
a few of the thirty odd AmerTran devices in 
the field of radio reproduction, each of which 
has attained the degree of perfection necessary 
to be introduced as an AmerTran product. 
The facilities of our engineering department 
are at the service of every one interested 
in better radio reproduction. We will 
answer to the best of our 
ability any 
or power fields. 


EVERY year the importance of radio reproduction 
has advanced until now, the question among radio 
enthusiasts has changed from ‘How much distance 
can you get?”’ to “‘How good is your tone quality?” 

The audio amplifier is the basis of tone quality. 
Since broadcasting came into being, AmerTran prod- 
ucts have been the Standards of Excellence for Radio 
Reproduction. How many times have you heard the 
question asked, perhaps asked it yourself, “Is it as 
good as AmerTran?"’ As long as that question is 
asked, there can be no doubt 'as to the standing of 
AmerTran products in the radio industry. 


AMERICAN TRANSFORMER COMPANY 


Transformer Builders 
for more than 28 years 


210 EMMET ST., NEWARK, N.]J- 


AmerTran ABC Hi-Power Box—s500 volts 
DC plate voltage, current up to 110 ma; AC 
filament current for rectifier, 
power tubes and sufficient 226 
and 227 AC Tubes for any set. 
Adjustable bias voltages for all 
tubes. Price, east of 
Rockies—less tubes 


—$95.00. 
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BUILD Yowournes CLOCK 

Turn idle hours into welcome dollars buildin® 
clocks, very profitable spare time work. We 
furnish plans, instructions, works, dials and all 
materials at low prices. 


Banjo Clocks, Mantel Clocks 
Works As Low As $1.65 
Grandfather Clocks with Chimes 
Write for Catalog and FREE Blueprint Plan. 


Ienailens Chime Clock Co. 169351, Rufner St. 





Philadelphia, Pa. 


Direct Hom Switeorland 
Direct from 
Worn ractical men everys 
where. oek roof ,weather proof, 
Y_ Perfect time onper. Radium dial. 
ZY Tells time in dark. Fine imported full 
ha, 77 ~jeweled movement. Rich silver finish. 
ZY enuine leather strap. Sold elsewhe for 





e re 

10.00. Satisfaction guaranteed. SEN 
NO MONEY. Pay on delivery $3. lus 
the postage. JENKINS CORPOR/ TION 
621 Broadway, NewYork, Dept. 91-F-8 


2300: Blankt 
CD Automatic 


ITH You need no license or 
‘ee Permit to own this otNo 
shot Automatic. Usefor 
bd r 


aw 
a r. Fool your friends, 
Same as an expensive automatic in construc- 
‘e tion, finish, a nce, peri mepy automatic 
magazine ing and ejection of cartri ¥ 

instantly and powerful report. Guaranteed abs 

Safe. Send no pr 

cartridges, 91-J-8 


MODEL SAIL BOAT 


At last! A real model sail boat that is 
different from the type found in 
stores. Think of the joy of putting 
this 30-inch model together and tak- 
ing her out to the lake and watch 
her go. Our special construction set 
contains all the necessary materials 
of the finest grades. All parts cut 
close to shape. Just put together, a 
little trimming here and there, and 
=the job is done. Special diagrams and 
full instructions. Everything but 
the paint. Price of set complete 
$4.95 plus postage for 5 Ibs. Put a 
dollar bill in an envelope and we will 

' ship balance C. O. D. Our large 
illustrated catalog fully describing the above and con- 
taining reproductions of photos of various scale models 
with prices for sets, hulls, blocks, deadeyes, capstans, 
anchors, steering wheels, etc., for Flying Cloud, Con- 
stitution, Mayflower, Spanish Galleon and others sent 
postpaid upon receipt of 10 cents. 


MODEL SHIP SUPPLY CO., DEPT. K, MINEOLA, N. Y. 
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AmerTranPush-Pull 
Amplifier—First stage 
Amer-Tran DeLuxe and 
second stage AmerTraa 
Push-Pull for two Power 
Tubes. AC or DC sets, 
171 Of 210 tubes. 
Price, east of Rockies — 
less tubes, $60.00, 


AmerTran DeLuxe 
Audio Transformer, 
Standard of Excellence; 
each $10.00. 


uestion in the audio 
























Push-Pull Amplifier, ABC 
Hi-Power Box and Pus 

Pull Power Stage licensed 
under patents owned or 
controlled by RCA 
and may be bought 
completewithtubes. 


BURN YOUR NAME ON TOOLS | 





Tools FromTheft. write with elec- 
tricity any name or design on the hard- 
est and iaoet ~—— = ectrementa.ce 
an: etal, like ing on pape! 

on vor pencil. Complete Outfit 


e 

50 Pre a Int t- 

$3 iigetrated cir: r free. Write to- 

day. Agente GRATE PEN CO. <<a ED 
1171-A East Stark St., Portiand, Oregon 


































Cylinder 
Outboard 






INEST runabout perform- 
ance is now yours at a 
fraction of usual costs! The 
Quad, sensational 4-cylinder 
portable outboard motor 
drives big, comfortable boats 
25 miles an hour. Instant starting, 
utterly vibrationless, absolutely depend- 
able. Drives racing craft at 35 miles 
and better. Send for book on Super 
Elto motors, also complete directory of 
outboard boats and builders. 

ELTO OUTBOARD MOTOR COMPANY 

Ole Evinrude, President 
Mason Street Dept. W, Milwaukee 
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KNIFE No. R4548 





A Remington 
Knife for Electricians 


and Radio Fans - 2¢ « 


fF new Remington knife is 
just what electricians and radio 
tinkers have been waiting for. 
Can’t be beat for scraping insula- 
tion from wires, making connec- 
tions, tightening up, doing odd 
jobs. Has one 3-inch sheepfoot 
blade, and a 24-inch screw-driver. 
The blade is forged from high car- 
bon steel, razor sharp, and holds 
its edge a long time. One side of the 
screw-driver is ground to a cutting 
edge. Safety catch prevents screw- 
driver from closing when in use. 
Nickel silver bolsters, brass linings. 


Ask your dealer to show you 
the Remington Radio Electrician's 
Knife. Note its hard, handsome, 
cocobolo handle. Test its razor- 
sharp blade. Note the screw-driver 
. . . see how strong it is. Knife 
No. R 4548 is a poe. Ie value for 
$2.00. If your dealer hasn't it in 
stock, send us his name and the 
price. The knife will be forwarded 
at once, postpaid. 


REMINGTON ARMS COMPANY, Inc. 


Originators of Kleanbore Ammunition 


25 Broadway New York City 


Remington, 


KNIVES THAT BITE 
©1923 BR. A. Co. 














tone fidelity, clarity, sensitivity — by auto- 
matically keeping tube filament voltage 
despite mae battery variations. 


‘AMP 


ERITE 


@wvs FAT OFrFr 


The“SELF-ADJUSTING” Rheastat 
ee png eee 

design. Particularly 
~~ = th yElminators Accept 
only Amperite. $1.10 mounted (U.S.A.) 
= gage As erite 
' —~ ¥ Pantone data. 

b Write Dept. P.S.8 


my sorRADIALL co. 
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Here Are Correct Answers 
to Questions on Page 65 


1. In 1916 the United States purchased as a 
protection to the Panama Canal the right of 
way for one through Nicaragua with the rights 
| to naval bases at the western and eastern 
terminals. 





2. The animal that yields chinchilla is an 
inhabitant of the high Andes Mountains of 
South America, chiefly in Peru and Bolivia. 
It is a squirrel-like animal, usually less than a 
foot long. 


3. Chocolate is produced from the fruit of the 
cacao bush, native to tropical America, now 
cultivated in many other parts of the world. 
Most of the present commercial supply comes 
from the West Indies and the northern coast of 
South America. 


4. This is a provision of the laws of the 
republic of Czecho-Slovakia. 


5. Inthe Province of Quebec, eastern Canada, 
including the cities of Quebec and Montreal. 
This part of Canada was settled originally by 
French colonists and passed into English 
control only at the time of the Napoleonic 
Wars. English-speaking travelers find it 
easier to get along in France itself than in 
parts of this province. 


6. Two well-known lakes possess this dis- 
tinction—the Dead Sea in Palestine and the 
Great Salt Lake of Utah. Both are so salty 
that the body will not sink in them. 


7. It is believed that this is the railway bridge 
that crosses the gorge of the Zambesi just 
below the famous Victoria Falls in South 
Africa. It has the tremendous height of 400 
feet above the water. 





8. The kimono is a slightly modified form of 
the ceremonial dress formerly worn by people 
in Japan. In modern years the Japanese and 
Chinese men increasingly are adopting the 
familiar coat and trousers of western countries. 


9. This is not a jackass at all, but a species of 
bird that lives in Australia. It makes curious 
noises, very much like the chuckling and 
laughter of a man. Many travelers have mis- 
taken it for some person hidden within earshot. 


10. The whirling dervishes are found all 
through Spain, Palestine, and northern Arabia, 
as well as in northern Africa. They belong to a 
special sect of Mohammedans whose religious 
exercises include their whirling dances. 








| 11. Opposite the south porch of the White 
| House, in Washington, D.C., there is a stone 
monument erected by the United States 
Government. This is used as the official center 
for land measurements all over the country. 


12. A proposed system tying together all the 
electric power plants in the Eastern United 
States by means of electric transmission lines. 
Many of these lines have been installed al- 
ready. When the system has been completed, 
the great water-power producing points, such 
as Niagara Falls and the steam-power plants 
at the coal mines, all will be connected so that 
aed produced anywhere can be used any- 
where 




















OVouP| Play Tunes 
from the Start 


With aConn easy-playing instrumen: 
instruction methods you play tunes rs pre 
Sirst lessons. Be ready for the bandoror. 4 
afew weeks! Conn will help Organizea band ig 
yourcommunity. Write for details of our 
FREE TRIAL; Easy Payments on any 
cornet, saxophone, trombone, clari 

Send the coupon forfree NR cing 


INSTRUMENTS 


- 
1 C.G. CONN, {d., 832Con 2 
| Bikhart.Ind. , 0d, $32Cona Bldg, | 


! on (Instrument) | 










































Tube Shield and 
Shielded Connector 
ly 










To obtain maxi- 
mum amplifica- 
tion and avoid 
oscillations 
when usin 

shielded grid 
tube, use Carter 
tube shield and 
shielded con- 
nector. 












(arter Radio Co 


Pp _C$HICAGO | 








THE LEADERS 


The new Hammarlund Low-wave Plug- 
in Coils cover the 20, 40 and 80 meter 
bands. Three coils and Plug-in base, $10. 


Write for Special Low-wave Folder 


HAMMARLUND MFG. CO. 
424-438 W. 33rd St. New York 


For Bett Radic’ 
ammarlund 


PRECISION 


PRODUCTS @6 








VICTOREEN | 
Super Coils 


Send for Folder and Free 
Blue Print describing new 
A Circuit 


Geo. W. Walker Co. 
2825 Chester Avenue 






















Dept. B Cleveland, O. 


AIRPLANE 


Linabecth’s Spish ae 
it 
Belentifealls design eign 
realistic. 
priced ‘under five *Golls that 
pnb eg from own 


Flies ft. A. 
and stays in cir 8 to 10.5¢ 
No sacle needed Cons 





Easily butt te 
set. ay bal hours, 
Satie? nm or mé one: is. 


‘No ~ Fe Send 
MANN fs BENTON Chillicothe, Ohio 
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Don’t miss the Pleasures 
these BINOCULARS give! 




















“For every anna of the year! 


IERCE the Horizon! Bring people, scenes, ships, sports, 
P wild game, to your feet! New worlds will open for you with 


these powerful Binoculars. All your life—they will be a 


prized possession. 
Final Offering! FREE Trial! 


ENUINE imported Binoculars, famous Premiere Qualité 

lenses— not six, not eight, but 10 POWER (10 times 
Magnification). Exquisite illumination. Suited for long 
distance observation. Thousands sold to Army and Navy 
Officers, Commanders, Explorers, Big Game Hunters, Sporta- 
men. Indispensable for races, sports, hunting, vacation, 
motoring, voyaging, etc. Leather case, neck and shoulder 
straps. Usually sold for $45.00 to $55.00. Our final offering at 
$27.50. Don't miss this great value! $27-50 


Our Ram 





It is arousing 
ment. We ask 'O Money 
in advance! NO HING on "Te. 


e ° livery! See, 1 ante ENJO 
4d e Binocular 10 Days 
ABSOLUTELY REE 





If pleased, you may pay on Budget Plan: 


$6.00 MONTHLY 50 
pameaeresrnanna weet e DOO 


y Order for $25.50 in FULL Noe. 
. Otherwise return them. Order N 


—_— —— en 
SEAVER: -WILLIAMS co. 

ters, Exporters, International Mail- Order House 

2 Generations of Honorable Dealings’’ 


365 WASHINGTON STREET, BOSTON, MASS. 
Largest Retailers of Binoculars in the World. 


GENTLEMEN — Please send me the 10-POWER BINOCULARS 
$27.50 for 10 Days’ PREE\TRIA — on your **NO Money in 
vance—NO Money on Delivery’’ Plan 





ADDRESS 


Clip and mail this Adv. NOW! If a new customer, please tell 
us something about surely. We will appreciate ands respect the 
op . 





information. THAN. 
RQ] SY ARYA RY NVA NYS NY INVENIO ANI NIK 
Ta| SIONS a PARR ES ——— i as 











ZIJBWEL-Extra Thin 


STUDE 


tch direct from factory at 
to fifty percent. 


and 
p~-g ip p white gold, yellow 


8 adjustments, 
ve — 


Fold spd green esid, hnnchees niamand dv 
tions. Insured for a lifetime. 
Ladies Bracelet Watches, Men 

Watches, Diamonds and Jewelry, toc a "Aeon sold 
War monthly payments. Your qred poate ls aed 
Write py AL or free book o: 

Styles or Jewelry Catalog. 

Watch Chain FREE! f-;*!=- DOWN 


Beafetan tenet sea Gee doe: Do ot 

Get this free chain offer today--while it lasts. 
STUDEBAKER WATCH COMPANY 

Goungubanse semen a yy 


+. 27 
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Onward Strides of Science 
(Continued from page 60) 


with the chemicals ordinarily found in natural 
soil which plants require for food. The wheat 
grew atan unheard-of pace, reaching maturity in 
thirteen weeks instead of the usual five months. 

In the laboratories of the U. S. Bureau of 
Standards at Washington, D. C., experts re- 
cently set up apparatus which not only pro- 
duces sunshine, but all sorts of weather as 
well. It is used to make rapid tests of the dura- 
bility of paints, varnishes, enamels, and lac- 
quers, which are in turn exposed to hot 
“‘sunshine”’’ produced by a carbon arc, a “rain- 
storm’”’ created by a water spray, and “the 
ravages of time”’ in the form of ozonized air— 
that is, air containing oxygen in very active 
form. Thus the materials quickly get the 
equivalent of several years’ wear. 

If scientists can learn how to control the 
weather as successfully as they now duplicate 
it, baseball games no longer will be “called on 
account of rain” and trans-Atlantic flyers will 
have little to worry about. 


Hunting Lost Races of Men 
J XELORERS, following the dim trails of 


lost men, are unfolding some of the most 
thrilling mystery stories ever told. 

German, Austrian, and Russian scientists 
are climbing to the “roof of the world’’ in the 
Himalaya Mountains of Russian Turkestan in 
search of a lost race of white men believed to 
have been marooned for centuries on the 
desolate peaks. These Robinson Crusoes are 
thought to be remnants of a people who fled 
when the yellow-skinned Mongols swooped 
down on Asia in the Middle Ages, but who 
originally lived in India and Europe. Today 
they are isolated in the heart of Asia, in a wild 
region never before explored by Europeans. 

In the middle of the Pacific Gcean, off the 
coast of Peru, is a mysterious dot of volcanic 
land called Easter Island. No men live there 
now, yet on its soil have been found ruins of 
vast buildings, statues, and other signs of a 
once prosperous civilization. Dr. J. Thoulet, 
French oceanographer, who has just completed 
a study of this desolate spot, reports the island 
is the tip of a mountain peak—all that is left of 
a once thriving island continent, like the fabled 
lost Atlantis, which sank beneath the waves 
ages ago. This highest peak, he believes, was 
the site of a temple of a race which was swal- 
lowed by the sea in one of the world’s most 
frightful tragedies. 


Most Daring North Pole Plan 


‘THE one regret expressed by Capt. George 
H. Wilkins at the completion of his astonish- 
ing airplane flight across the Polar Sea was that 
he dared not chance a landing on the rough ice 
to make soundings and observe ocean currents. 
Such observations are necessary, he conceded, 
before the true nature of the Arctic, and its 
influence on the rest of the world, can be 
understood. 


To accomplish this, an adventure which | 
would call for unequaled daring has just been | 


proposed by an experienced Polar explorer, 
Dr. H. U. Sverdrup of the Geophysical Insti- 
tute of Bergen, Norway. He would take a 
party of scientists north in an airplane and land 
them on a floating ice cake near the North 
Pole. There, drifting about at the mercy of the 
elements, they would live for a year or two as 
exiles, making records and observations. Even- 
tually an airplane would return to pick them 
up, being guided by radio to the spot where 
they had drifted. 

Of course, if the cake of ice should break up 
or buckle under the tremendous pressure of the 
Polar pack, the explorers would face almost 
certain death. 
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SUPREM 


In Life 
and Power 





Burgess “Super B” Batteries 
have larger cells than standard 
batteries. Extra power and life 
are thus provided. Uniformity 
is insured by scientific precision 
in manufacture. Radio’s cost is 
lowered appreciably by the use of 
“Super B’’ No. 22308, a medium 
size heavy-duty 45-volt battery, 
designed for general, all around 
use... or “Super B’’ No. 21308, 
the largest size Burgess heavy- 
duty 45-volt battery, made es- 
pecially for heavy-current con- 
suming sets. 


Chrome 


Chrome is a preservative that 
guards power when your Burgess 
Battery is not in use. Burgess en- 
gineers solved the secret of util- 
izing it in battery construction. 
It is a patented feature that justi- 
fies the preference of thousands for 
Burgess Batteries for all purposes. 


BURGESS BATTERY COMPANY 


General Sales Offices: CHICAGO 
In Canada: Niagara Falls and Winnipeg 


BURGESS te . PER B" 





© This seal-on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See pege 8. 





a ay See aaa sare Se aE 


114 


POPULAR SCIENCE MONTHLY 


August, 192 

















Advertising 


GET into Advertising. Learn quickly at | Ex- 
perience unnecessary. ew easy plan. No text books 
used. Practical work. Old established school — 
nane and address for interesting free bookl 

Davis School of Advertising, Dept. 174-B, 3001 Michie 
gan, Chicago. 











Advertising Services 


24 WORDS,-151 rural weeklies, $6.04. Ad-Meyer, 
4112P Hartford, St. Louis, Mo. 


ALL Advertisers gee not be — the im- 
rtant facts on Money Making. Write today for the 
Rn mee Advertising Rate older" “whieh contains 
information of value to you. If you are anxious for = 
rofit a. do it now! Address your inquiry to: 
anager, Classified Advertising, Popular Science 
Monthly. 242 Fourth Ave., New York. 


Archery Tackle 


$10 to $25. Delivered. Write for de- 
Olympic Arcnery Co., Port Angeles, 

















YEW Bows. 
scriptive prices. 
Wash. 








Authors— Manuscripts 


SHORT stories wanted by publishers. Address manu- 
script: Hursh Service, Dept. 3, Box 1013, Harrisburg, Pa. 











cAutomobile Accessories 


SPINNING auto light—Red, white and blue. Red 
and green for cowl. Most beautiful light in the world. 
Everybody wants one. Just patented. See page 133. Any 
auto. Pay mailman $1.50 plus postage for sample. Go 
Light Co” 74 Milford Ave., Newark, N. J. 











cAviation 

THE American School of Aviation announces a new 
correspondence course in Mechanics of Aviation. A 
thorough training in Practical Aeronautics. American 
School of Aviation, Dept. 6741, 3601 Michigan Ave., 
Chicago, Llinois. 

BIGGEST, Best Catalog Model Airplanes, Parts, 
Supplies; 5c —— Ideal Company, 21 West 18th 
Street, New York. 

“SKYWARD HO,’’—New book by Derek White on 
‘our future in Aviation. Opens road to career, fame, 
‘ortune. Sent free—write at once. Parks Air College, 

215 Missouri Theatre Bidg., St. Louis, Mo. 


MODEL Plane and Motor. Complete construction 
details and plans for 4-ft. flying model Monoplane and 
Gasoline Motor. Consisting Of 5 large blue prints, $2.00. 
8S. & E. Engineering Co., Dept. A., Ottawa, Ohio. 

















Rates 30 Cents a Word. A 10% discount is 
allowed on all contracts for six consecutive inser- 
tions. Advertisements intended for the October, 
1928, issue should be received by August 5th. 
Submit details of proposition with order. 


Books and Periodicals 


FOURTH edition revised ‘‘Radio Theory and Operat- 
ing’’ by Mary Texanna Loomis, President Loomis Radio 
College, member Institute of Radio Engineers. Thorough 
text and reference book; right down to date; includes all 
the latest on “Aircraft Radio,” television, European 
material, especially British. Nearly 900 pages, over 700 
illust rations, flexible binding. Used by practically all 
radio schools, many colleges and all government radio 
schools. Wealth of information. For sale in bookstores 
all over country and many foreign countries. Buy of your 
bookdealer or send check or money order to the publish- 
ers. Price $3.50 postage paid this and So" Hh countries. 
wo Publishing Company, Dept. 22 ashington, 











Chemistry 


IMPORTANT to advertisers! Are you deriving 
from your Bn pm Write today for a copy of 
“Quick-Action Advertising Rate Folder’’ sho 
You Can Use Popular Science Monthly Profi 
Address your inquiry to: Manager, Classified Ad 
— Selence Monthly, 250 Fourth Ave., 

or 











Dogs, Birds, Fish 


BEAUTIFUL —— bull pups, $15. Bulk 
Rockwood, Dallas, T sin does, 











Education and Instruction 


DON’T prepare for any Civil Service examination, 
without seeing our free catalogue. Columbian Corre. 
spondence College, Washington, D. C. 

“DOUBLE entry bookkeeping mastered in 60 hour 
with 8 keys; guaranteed; diploma.” International Book. 
keeping Institute, Desk 10, Springfield, Mo. 











MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.”’ It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘“‘How You Can Use 
Popular Science Monthly Profitably.’’ You'd like to 
know, wouldn't you? Address your inquiry to: Manager, 
Classified Advertising, Popular Science Monthly, 250 
Fourth Avenue, New York. 
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Engines— Motors—Dynamos 


| MAKE Electric Motors—half and one horse-power, 
A. C. induction motor winding models wy connectiong 
plain sight. Learn quick, easy. Dept. B, Gaines Bros, 
Gainesville, Texas. 














Business Opportunities 


LEARN the collection business. Good income; quick 
results. Interesting klet, “Skillful Collecting,’’ free. 
Netional Collector's Association, Science Building, New- 
ar 0. 


BECOME a Foot Correctionist. A New Profession 
not medical nor chiropody. All the trade you can attend 
to; many are making $3,000 to $10,000 yearly, — terms 
for training by mail, no further capital needed ‘oods to 
buy, no agency or soliciting. Address ‘Stephenson bora- 
tory, 10 Back Bay, Boston, Mass. 

USED correspondence school courses sold on re- 
pucenase basis. Also rented and exchanged. Money- 

ack guarantee. Catalog free. (Courses bought.) 
Mountain, Pisgah, Alabama. 

INVENTIONS commercialized. Patented or un- 

potgntet. S _— Adam Fisher Mfg. Co., 183 Enright, 
t. Louis, Mo. 

aUCCERD With Your Own Products. Make them 
yourself. Formulas, Processes, Trade-Secrets. All lines. 
ar circulars free. C. Thaxly Co., Washington, 




















MIRRORS Resilvered at Home. Costs Less 5 cents 
per square foot; you charge 75 cents. Immense profits, 
| me autoparts, reflectors, tableware, stoves, refinish- 
ng metalware, etc., outfits furnished. Details Free. 
Write, Sprinkle, Plater, 94, Marion, Indiana. 





BUNDLE of model aeroplane material. Various sizes 
wood, reeds, bamboo, rubber band. Also circulars on 
free three-foot plane. All tor dime (coin). Aero Shop, 
3050 Hurlbut Ave., Detroit, Mich. 

ADVICE in Glider and Airplane Construction. Price 
list of Blueprints 25 cents. Paul Schroeter, 319 Colby- 
Abbott Bldg., Milwaukee, Wis. 

















SIMPLEX Air Model Co., Auburn, Mass. Send 5 
cents for supply booklet. 
Bending Machines 
THE Famous’ Hossfeld ‘“Wrenchless” Universal 


Iron Bender is the last word in bending machines. Bends 
metal cold or hot into most any conceivable shape, in- 
Gating Fye Bolts and Automobile Spring Eyes. Bends 
} Pe to 1” bars or 1%” pipe cold. Thousands in use by 

lasses of trade, tfom, the smallest shops to the 
farses t railway systems. Write for circular and prices. 
Hossteld Mfg. Co., Winona, Minn. 

Blue Prints 


TO THE man who has a Home Workshop and likes to 
work with tools, Popular Science Monthly offers the 
opportunity to purchase blue prints giving details of the 
construction of useful articles for the home. The follow- 
ing are a few of ba blue priate available: No. 15, Work- 
shop Bench, No. 1 so and tease any Chest, No. 41 
One-tube Radio Set, 0. 42, y eceiver with three 
stages of ampiiication °* No. 43, Four-tube Radio Re- 
ceiver, 44 and 45, Model aie ia 46 and 47, Spanish 

No 











0} 
York, N. Y. 








Boats and Launches 


THIS Advertisement may make you Thousands of 
——-, if you'll write immediately for my ‘“Eye- 
Ope ’” Literature describing Guaranteed Formulas; 
Valuab: e Trade Processes, Money-Making Information 
how to easily make the World’s Best-Selling S alties, 
All lines. Investment Small. Profits immense Start = 
your Home, Room or Office. Make the Mon 
you're entitled to. Dr. Liscombe Miller, Chemisé, 
Tampa, Florida. 


portan Advertisers should not 2 aoe the im- 

ant facts on Money Making. today for the 

Pu ek Action Advertising Rate Folger” “which eo mtains 

ormation of value to you. If you are anxious for quick 

rofit returns, do it now! Address your inquiry to: 

Manager, Classified Advertising, Popular Science 
Monthly, 250 Fourth Ave., New York. 


PATENTS procured; Trade *Marks Registered—A 
comprehensive, experienced, Te service for the pro- 
tection and develo —— of your ideas. Preliminary 
advice gladly furnished without charge. Booklet of in- 
formation and form for disclosing idea free on request. 
isvas L. MecCathran, 201 Owen Blidg., Washington, 
D. C., or 41-% Park Row, New York. 


BIG bunch mail. Year 15c. Magazines, catalogues, 
Kentucky Agency, Covington, Kentucky. 


DIE Casting Machines. Industrial, Miniature. Byrd. 
318 Reed, Erie, Pa. 


TART your own business; remunerative, peerings 
Little capital. Learn privilege trading. Kaye, 
11 W. 42nd St., New York. 

GO IN business, start home, spare time. Men and 
women earn $35 to $100 weekly operating a “New Sys- 
tem Specialty Candy Factory.’ Unlimited cqpertunisy. 
Complete instruction and tools furnished. Only a few 
dollars rouuired to begin. Write for big free book—tells 
we, © . Hillyer Ragsdale, Drawer 19, East Orange, 




















Financial Advice 
MAKE money in stocks, mortgages, real es 


inventions. Avoid costly mistakes. Get expert one 
Write Geo. H. Cole, LLB., Tower Bldg., Syracuse, N, Y, 


Fishing Bait and Tackle 


FISHERMEN—$1.00 brings a season’s supply of 
catfish lure. Radibait Lures, Greenfield, Ohio. 




















For Electricians and Helpers 


THE Electrician’s W:ring Manual, By F. E. Seng- 
stock, E. E. Contains all the information needed for the 
= installation of lighting and power systems in 

ouses and other buildings. It ae covers inside 
electrical wiring and construction accordance with 
oe “1 Electric Code. Pocket size—flexible bind- 

448 p Price $2.50. Popular Science Monthly, 
250 Fourth Vive. New York City. 











- For Inventors 


UNPATENTED Ideas Can be Sold. I tell you how 
and help you make the sale. Free particulars (Copy- 
righted). Write W. T. Greene, 805 Baltic Building, 

ashington, D. C. 

INVENTIONS _Commercialized. Patented or un 

pane’ Write Adam Fisher Mfg. Co., 183 Enright St. 

s, Mo. 

I AM in touch with hundreds of moneyed men and 
manufacturers who wish to buy good inventions. Hart 
ley, 38 Court St., Bangor, Maine. 


INVENTORS’ Universal Educator—contains 900 
mechanical movements; 50 perpetual motions. Tells 
how_to obtain and sell patents. Suggests new ideas, 
Explains how to select _ fener -: ms aE 
sharks. Special Price, $1.00 postpai 
ich, 681 Ouray Bldg., Washington, D. gine 

ALL Advertisers should not be without the im 
portant facts on Money Making. Write today for the 

uick-Action Advertising Rate Folder’’ which containg 
information of value to you. If you are anxious for — 
fe ene returns, do it now! Address — Af 

Manager, Classified Advertising, Popula 
Monthly, 250 Fourth Ave., New York. 

ONE hundred facts for inventors mailed to any 
—_— for one dollar. Donald L. Sellman, Lincola, 

ansas. 
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* Formulas 


SUCCEED With Your Own Products. 
yourself. Formulas, emer, Trade-Secrets. All lines, 
an. circulars ‘free. . Thaxly Co., Washingtoa, 








GUARANTEED Formulas: “Exclusive But 
pene For Making Largest Selling Specialties. 
Lines. Play Safe, get my Valuable, ‘‘Eye-o 
Literature ‘before buying common Catalogue 8 
Formulas, 
Florida. 








ARTISTS and Art Students are printing 250 signs 
or pictures an hour without machinery. Sample and 
particulars 10c. Straco-1014 Mulberry, Springfield, 
Ohio. 








BUILD your own boat. nae motor speedster, 
runabout, cruiser, row or sail usi our knock-down 
materials. 55 Models. Send 25c for catalog. Brooks 
Boat Co., Inc., Salt Street, Saginaw W.S., Mich. 


Books and Periodicals 


“WHAT the Radio Buyer should know—a 24-pa 
booklet with full information on selecting and o ratios. 
Popular Science Institute, 246 Fourth 











Chalk Talks 


LAUGH producing program, $1.00. Catalog free. 
Cartoonist Balda, Oshkosh, Wisconsin. 


Chemistry 


BOOKLET of experiments and chemical catalogue, 
10c. George Ott, 1218 Chestnut, Reading, Penna. 

















BOOKS, Magazines, Art Publications in French, 
English, Spanish. Photo novelties, samples, etc., lists, 
20 cents stamps. Villaverde Co., Dept. 205, Box 670, 
Havana, Cuba. 





CATALOG listing 2500 illustrations laboratory ap- 
| yt chemicals and 1000 scientific books sent on 
receipt 50c. Laboratory Materials Company, 641 
East Pris St. Chicago, Ill. 








For the Home 


PR a eg clock works, $5.00. Build your ows 
instructions free; make good profits selling yout 
friends. Clock works with chimes for old or new Rom 
Write for full particulars. Clock Co., Nicetown, Penn. 


MAKE your own automatic water heater, Gas oF 
Electric. Write: John Kirkeby, San Luis Obispo, 


Help Wanted 


WANTED—Live foreman or mechanic or clerk ia 
every factory in the United States to act as su decries 
tion representative for the most popular magazine 
the world. ddress Manager of Representatives, 
Popular Science Monthly, 3501 Fourth Ave., New York 

a . South American work. Com 
— pay fare, expenses. South American Service 
ureau, 14600 Alma, Detroit, Mich. 




















Make them- 








paying 
today: 
Now, ata 
$6 per m 
Drafting | 
y. At 
th—th« 





Miller, Manufacturer’s Chemist, Tampa _ 
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Training 
PREPARING 
you to fill a fine 
Drafting job at 
a substantial 
raise in pay... 












to 
080. wetter antize 
a wma for thie 
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jirectOt ayy 
Pirension Work ‘ 


A Drafting Job 


paying 50% more than you earn 


today—-or not a penny of cost! 
Now, at acost you can afford, on terms of only 
$6 per month, you are sure of getting a fine 
Drafting position and a substantial increase in 

ay. A million-dollar institution guarantees 
tk—the training, then the employment. 
Under money-back penalty. 

This agreement brings you your SECOND 
CHANCE. To repair a neglected education, to 
specialize, to change to a line where youcan get 
ahead more rapidly. Read it, and investigate it! 


The American School 


Chartered 31 years as an EDUCATIONAL in- 
stitution and like the best resident schools and 
colleges, conducted NOT FOR PROFIT. We 
offer a. thorough up-to-date instruc- 
tion, built by 200 looting Educators, Engi- 
neers and Execu- 
tives. A unique in- 
f struction, built to 
meet the specifica- 
tions of well-paid 
jobs as laid down 










“_. aaa by employers them- 

selves, yet simplified for 
» ready understanding by 
men with only common 
schooling. 

And we are the first in the 
home study field to recog- 
nize the need of giving a COM- 
; PLETE SERVICE to ambitious men 

—training, plus employment. Which 

_ 0.C. MILLER takes you as you are, supplies the 

Director Extension Work €quipment you lack, and lands you 

in the better job you seek. Without 
risk to youl 











Comeinto Dra 

















FINDING you 
the better-paid 
position, help- 
ing you GET it, 
or money re- 


funded ..... 
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Men who can read blue-prints and draw plans are “‘sitting pectty 
these days. No wonder, when you consider that every machine, every building, all 
industrial activities start on the Drafting table! Intensive production, record-break- 
ing construction operations, have created a great demand for expert Draftsmen 
capable of designing and calculating original plans. 


$50 to $125 a week paid to Expert Draftsmen 


Get this point—that Drafting isn’t just one line of work—it reaches out 

into the Electrical, Manufacturing, Building Construction, Automotive 

and Structural industries. That is why you'll find well-paid Drafting 

positions advertised in all industrial centers of the U.S. 70,000 vacancies 

reported in the past 12 months. And that is why I advise men to go into 

—. particularly if handicapped by lack of high-school or college 
ucation. 


The Entering Wedge to Success 
e e o . * 
in all Building and Manufacturing Lines 
I recommend Drafting, too, because it can be QUICKLY learned at home, in spare time—with 
out quitting your job, without losing a day's time or a dollar in pay. Because you're sure thera 
will be a good position waiting when you are ready for it. And because the work is so fascinat~ 
ing and offers ee won i | chances for advancement. For the Draftsman is in close cone 


tact with important work and BIG MEN, and he is right in line for promotion to Su 
and other executive positions, 


Drafting Lessonsf 
Actually FREE! 


to prove you can learn at 
home, in your spare time! 















































You will never have a more seri- 
ous personal problem than decid- 
ing your future life-work—so we 
merely urge you to LOOK INTO 
Drafting. See how you like it, see if you learn as 
readily as most men do, get the facts about the op- 
portunities, the salaries paid, the jobs open, the 
chances for promotion. 
This is why, on receipt 
of your name, we will 
send you the first three 
lessons of our Drafting 
course without cost or 
obligation. 


O. C. MILLER, Director Extension Work, 
_ THE AMERICAN SCHOOL, 
7 Drexel Ave. & 58th St., 
hicago, Iliinois 
Please send without cost or obligation: 

1. Three Drafting Lessons. 

2. Facts about the opportunities in Drafting. 

3. Your agreement to train and place me under moncy-back penalty. 











Dept. DC-75 Drexel Ave.t& 58th St., Chicago, Itt. 
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Help Wanted Instruction 


MONEY MAKING OPPORTUNITIES SECTION 


Patent Attorneys 





August, 1973 
Salesmen and Agents Wanted 





* “YOUNG yg es re Orient, 
etc.; good pay, unn Send self addressed 
envelope for Dartioniars. Box 72 -X., Mt. Vernon, N. Y. 
U.S. COR Ouaty obs. $3140 "53300 year . Men 
—women, 18-50. obs. No “layoffs."" Pleasant 
work. Paid ae eattoce hours. Experience as 4 

unnecessary. Thousands —— wey. 
particulars with sample wm eS rite A... 
sure. Franklin Institute, Dept ‘26, Rochester, ie Be 
EN—tTravel for Uncle Sam; gone Postal oe 

get i $158-$225 mo.; steady; paid vacations; —— 
ry; education sufficient. rther 
a write Norton Inst., 1521 Temple Court, Denver, 














ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.” It contains 
some really important facts which wit pose interesting 
and valuable to you. It also tells ‘“‘How You Can Use 
Popular Science Monthly Profitably.” You'd like to 
know, wouldn't you? Address your inquiry to: Man- 

er, Classified ag ny 8 ‘reed Selence Monthly, 
250 Fourth Avenue, New 

ADAM E, FISHER, Registered Patent Attorney in 
business 25 years; references: rsonal attention and 
peemesnass assured; Dept. 83. Enright, St. Louis, 








INVENTORS. Consult Edgar M. Kitchin, Asterney 
at Law; Twenty years a specialist on Patents and Trade 
Marks. 805 G Street, N. W., Washington, D. C. 





AGENTS—Clever invention! Inkspoon makes even 

nm a fountain pen. Fast office seller, big proae demant 
ncreasing everywhere. Exclusive territo Offered, 
Sample free. H. Marui Company, Tribune Bldg.,N; NewYork 

GEr our free sample case, toilet articles, pgrtumeg 
specialties. Wonderfully profitable. La’ Db aad 
Dept. F., St. Louis, Missouri. rma Co, 


Gate: $60—$200 a yom. Genuine fe en 
ALN, 











for store windows easily applied. Free — 
offer to — agents. Metallic Letter Co 
Clark, Chicago. 


AGENTS—Best seller; Jem Rubber 2 ean ae 
and tubes; supersedes vulcanization at a Bavi 
800 per cent; put it on cold, it vulcanizes ite in tre 








Incorporations 


DELAWARE Incorporator, Charters: Fees Small; 
forms. Chas. G. Guyer, 901 Market Street, Wilming- 
ton, Delaware. 





MONROE E. MILLER, Ouray Bl Washington D. 
C., Patent Lawyer, Mechanical, Elect cal Expert. Book- 
let and Priority Record blank gratis. 

INVENTOR’S Guide a are, Contains valuable 
information. Frank Lederm Registered Attorney- 
Engineer, Woolworth Building, "i714, New York. 











Insects Wanted 


“WHY Not spend Spring, Summer, Fall gathering 
butterflies, insects? I buy hundreds of kinds for col- 
lections. Some worth $1 to $7. Simple outdoor work 

with my instructions, illustrations, price-list. Send 10c 
for Illustrated Prospectus. Sinclair, Dealer in Insects, 
Dept. 7, Box 1424, San Diego, Calif. 











Inventions Wanted 


INVENTIONS commercialized. Patented or un- 
a acts Ms _ Adam Fisher Mfg. Co., 183 Enright, 
uis. 











Laboratory and Chemical Services 


YOUR chemical problem solved and working — 
or process furnished for $5.00. Write me. W. Stedm 
Richards, Industrial Chemist, Box 2402, Boston, Mass. 


Miscellaneous 


FORMS to cast Lead Soldiers, Indians, Marines, Trap- 
Boeue Animals, 151 kinds. Send 10c for Illustrated Cata- 
Henry C. Schiercke, 1034 72nd St., Brooklyn, N.Y. 
ATTOOING outfits, supplies. Illustrated list free. 
“Waters, " 965 Putnam, Detroit. 


Models and Model Supplies 


SPECIAL Machinery or parts, Dies, Tools, Metal 
Speiees, Model special gears, stock gears and Model 

Supplies. Send 5c for Catalogue. The Pierce Model 
Works, Tinley Park, Ill. 

SHIP Model Fittings: Steering Wheels, Copsteme, 
Sniea, Propellers, etc. Send dime for a let. 

. J. Fisher, 1002 Etowah Ave., Royal Oak, Mich 

SHIP Model supplies. Scale fittings for historic 
vessels and power Sate. Catalog 10c¢ (silver). Roy 
Hancock, 323 Douglas Ave., Portsmouth, Va. 






































Motorcycles—Airplanes 





PATENTS Procured. Trade Marks Registered.—A 
comprehensive, experienced, em y service for the pro- 
tection and development of your ideas. Preliminary 
advice gladly furnished without charge. Booklet of in- 
formation and form for disclosing idea sree 6 on request. 

Irving L. McCathran, 201 Owen Bidg., Washington, 
D. C., or 41-Z Park Row, New York. 


ae eee cael to advertisers! Are you deriving profit 

m your advertising? Write today for a copy ef the 

rouickon ction a Rate Folder” showing ““How 

You Can Use Popular Science Monthly Profitably.” 

Address your inquiry to: Manager, Classified Advertis- 

es. Fepuiar Science Monthly, 250 Fourth Ave., New 
ork. 








PATENTS procured at reasonable rates with time to 
pay. Sales negotiated. Staff of registered attorneys 
and engineers. A complete service for inventors. Write 
for particulars. Inventors Service Bureau, Box 1648, 
Washington, D. C. 

INVENTORS who derive largest profits know and 
need certain simple but vital facts before applying for 

tents. Our book “Patent Sense’’ gives those facts 
ree. we f & Lacey, 648 F. St., Washington, D. C., 
Established 1869. 

CARL MILLER, Registered ot Attorney (former 
Patent Office examiner), 211-M, McGill Building, Wash- 
ington, D. C. Write for Instructions. 


Patents for Sale 


INVENTIONS Commercialized. Patented or un- 
patented. Write Adam Fisher Mfg. Co., 183 Enright, 
St. Louis, Mo. 

ere | zene Right for sale—Pure Infra-Red 
Therapeutic Unit. B. B. Fortney, 121 West Barbee 
Ave., Louisville, Ky. 

WE COMMERCIALIZE Inventions. Communicate 
with us if you have patent to sell or wish to buy one. 
North American games and 1. aces Corp., 915 
15th St., N. W., Washington, D. C. 

COMBINATION. Barrel funnel, Patent No. 1,636,- 
789, for filling barrels from the end or top. Outright or 
royalty. William H. Sigley, Sylvan Grove, Kansas. 


























and is guaranteed to last the life of the tire 
tube; rm Sy to every auto owner and accessory dealer. For 
particulars how to make big money and free — 
dress Amazon Rubber Co., 504 Amazon Building, 
delphia, Pennsylvania. 
A BUSINESS of your own—Making Sparklii 
Name and Number Plates, Checkerboards, Sigua Be 
Book and Sample free. E. Palmer, 513, Wooster, Ohio, 
CALIFORNIA perfumed beads selling like hot cake: 
igense coining mone Big profits. Catalog tet 
ssion Factory, R 2328 W. Pico, Los Angeles, elon, Cal 
SUCCEED With Your Own Products. Make then them 
yourself. Formulas, Processes, Trade-Secrets. All lines, 
te. circulars free. C. Thaxly Co., Washington, 

















BIG money and fast sales. 
initials for his auto. You charge $1.50; make 
Ten orders daily easy. Write for particulars tree 
samples. American Monogram Co., Dept. 47, East 
Orange, New Jersey. 

AGENTS Wanted to sell Men’s Hats direct from 
feotety. Write for catalog. Model Hat Mig. Co., Dept, 
M-9, East Orange, N. J. 

INSTANT Weld Welds Rubber Instantly. Steck 
Profit One Day $72.25. Enormous demand. Exchusivg 
territory. Free sample. —— Pride Manufacturing 

. Desk H, Minneapolis, Minn. 


$50.00 WEEKLY easy, ap oy ing — Initials on Auto- 
mobiles. No experience needed 5 profit every ie 
ob. Free Samples. “Ralco ‘Ranoeee™ 1041 
meron Boston, Mass. 

ADVERTISER: Ask today for a copy of the 
“Quick-Aation Advertising Rate Folder.’”’ It con 
some really important facts which will prove interesting 
and valuable to you. It also tells “How You Can Use 
Popular Science Monthly Profitably.’” You'd like to 
know, wouldn’t you? Address your inquiry to: Man 
ager, ‘Classified Advertising, Popular Science Monthly, 
250 Fourth Avenue, New York. 


AGENTS—Sell stores is candy Specialties. Lorrae 
Products, Albany, N. Y. 

TWO Money Makers for Agents. ‘Francia’ Pocket 
Adding Machine Retails $4.85. To you $1. a. “Excello- 
graph’”’ Rotary Stencil Duplicator $37.50 Retail. Write 
Typewriter Supply, 104 Hersch Bldg., Fittsburgh, Pa, 

DON’T sell for others. fmploy agents yourself, 
—_ your poy re. a" Articles, Howes 

pecialties 500% profit. Valuable bookl * Se. 
National Selentifie Laboratories, 1970W Broad, Rich- 
mond, Va. 


Every owner buys Fold 
35, 



































ROTATABLE self-service lunch room table. Also 
age for paying ae filing = rposes. Also pat. for 
Canada. Shumilo, P. O. Box 56, Scott Haven, Pa. 





MOTORCYCLES Cheaper than Bicycles, $25 to $50. 


Engines $15; Auto Tires $3; Airplane Engines sis: 
Bicyele Tires $1.25. Send 50c (in stamps) for catalog. 
Price Cutter Deninger, Rochester, N. Y. 

‘USED Motorcycle Bargains. All makes. Lowest 
prices. Guarant hipped on cor. New easy 
payment plan. Motoreyele parts—supplies. Catalog 
ree. Floyd Clymer, “Largest Motorcycle Dealer in the 
West.” Denver, Colo. 











Music and Musical Instruments 


~ SAXOPHONISTS — Clarinetists — Cornetists — 
Trombonists—get “‘Free Pointers.” Virtuoso Music 
School, 36, Buffalo, N. Y. 








Photography Instructions 


HAVE you acamera? Write for free sample of our big 
mageeen, showing how to make better pictures and earn 

money. American Photography, 117 Camera House, 
Boston, 17, Massachusetts. 

MAKE money in Photography. Learn quickly at 
home. Spare or full time. New Plan. Nothing like it. 
Experience unnecessary. American School of Photog- 
raphy, Dept. 1744, 3601 Michigan Avenue, Chicago. 

THERE'S good money in your camera. “Hundred 
Bent Markets for Your Photographs.’ Booklet, 20c. 

R. Snyder Company, Guilford, Connecticut. 


Photoplays Wanted 




















Novelties 


TALKING teards imitatin; 
comics, etc. 2 for 35c, 8 different 
Neenah, Wis. 





babies, birds, dogs, 
1.00. Bayer, Box 102, 








Of Interest to Inventors 
ben tt ms to aemecere on royalty basis, appli- 





$1250 FOR a Photoplay story by an unknown writer 
and sold through our Sales Department. We revise, 
copyright and market. Located in the heart of the 
Motion Picture Industry. We know the demand. 
Established 1917. Postal brings Free Booklet with full 
particulars. Universal Scenario Company, 214 Western 
ana Santa Monica Blidg., Hollywood, California. 








Pigeons 





























ances pertaining to health or surgery. Send full de- PIGEONS, Ss varieties. John Smith, 1407 Ford Ave., 
—. ineinnati ‘Automatic Machine Co., Cincinnati, Alpena, Mich 
Ohio. 
ee Rees i: 
PANAMA Canal—See it; for $1.00 , ou get 25 assort 
PATENTS—Time counts in applying for patents. | post Card Views. W. Ramey, Box 571, Cristobal, Canal 
Don't risk delay in protecting your ideas. Send sketch or | Zone. 
model for instructions or write for FREE book, “How to 
Obtain £ ——, =< Fahy Invention” Pn — ‘ 
cl or information on how to proceed. mmunica- 
clots con Prompt, careful, efficient Printing and Engr. caving 





tial. 
service. Clarence A. O’Brien, Registered Patent ‘Attorney, 
Security Bank Building (directly across street from 
Patent Office), Washington, D. C. (See page 125) 
Lo Lie tl — > free. Highest references. Best 
results. Promptness sured. Watson E, Coleman, 
Patent Lawyer. Prod oth Street, Washington, D. C. 


UNPATENTED Ideas Can Be Sold. I tell you how 

and help you make the sale. Free particulars (Copy- 
hted). Write W. T. Greene, 811 Baltic Building, 
ashington, D. C. 


RICHARD E. BABCOCK, Patent Lawyer, a 
Loan & Trust Bidg., Washington, D. C. ‘Booklet. 
PATENT, trade-marks, copyrights. Reliable services 
by an experienced practitioner devoting personal at- 
oa to ae case. Inquiries invited. References 
furnished. P. Fishburne, eugene Lawyer. 525-C 
Mecill Meaill Building, Washington, D. 
~TANCASTER AND ALL we 232 Ouray Building, 
ton, D. C. “Originators of the Form Evidence 
of a Before disclosi 
anyone send for blank form to be 
Form and‘ patent information bulletin free. 

















ae invention to 
and witnessed. 





istered 
ooklet. 


PATENTS. Free advice, personal service of r 
Attorney, former Patent Office —. 
Albert Jacobs, 725 Barrister Bldg., 








THOUSAND Hammermill Seas letterheads four dol- 
lars, Multigraphing, two. Miscellaneous printing. 
Mayray Corporation, Monmouth, Illinois. 

STATIONERY—If particular—‘*‘Neargravure”’ proc- 
esses samples (stamp). Sollidays, Knox, Indiana. 


BUSINESS Cards of Quality, 3000, $5.00. Winder- 
mere Press, Box 2457, East Cleveland, ‘Ohio 

200 LETTERHEADS and 100 $68" Chicas SI. 10, post- 
paid. Oberman Company, Box 1268, 


Radio 


HINTS on buying. installi and operating a radio 
outfit with list of tested reliable equipment contained 
in 24-page radio booklet of Popular Science Institute, 
248 Fourth Avenue, New York. Price 25 cents. 


MR. ADVERTISER: Ask today for a copy of the 
Be Advertising Rate Folder.’’ It contains 
some really important Pe A which will prove interesting 
and valuable to you. tells “How You Can Use 
Popular Science Monthly ee ratabin, " You'd like to 
know, wouldn’t you? dress your inquiry to: Man- 
oe ‘Classified Advertising, Popular Science Monthly, 

Fourth Avenue, New York. 





























HAIR tonic powdered. Great seller! Immense 
profits! Charles Bucknam, Box 383, Madison Square 
Station, New York. 


NOTHING Succeeds like Success! Make these 
world’s Biggest-selling Specialties. Investment small. 
Profits great. Have others selling them. Write today 
for valuable literature for making, Loid-Lac, Instant 
Automobile Refinish; Sorb-Zit, absorbs refrigerator 
odors; Tuf-Nit prevents hosiery runs; ome —— 

lates all metals; buGASide Guaranteed Spray; 
Bucopol unequalled Automobile Polish, iientning, Gla 
Cleaner, $1 pays $40 and other new, honest- -to-goodness 
Money Makers. Here are the profits ou’re entitled to, 
Miller, Industrial Chemist, Tampa, Florida. 


AGENTS—Sell zousere aoe Keeps 
Spick and Span. Sells E 100% profit. Trousers 
Friend. Dept. 4, Box 521, = Francisco, Calif. 

MAKE Big Money—Sell our Nationally known All 
Wool Tailored to Individual Measure Suits, — 
$29.50. Commission $4.00-$5.00. Your Big Opi 
nity! Large Sample Outfit Free! Write General ~>4 
ing Co., Dept. A8, 529 S. Franklin, Chicago. 


OPENS Doors! Closes Sales! Free offer with quick 
convincing demonstration turns pocketful of Mendets 
into pocketful of profit. . ° competition. Free 2 se 
Collette Mfg. Co., Dept. 31D. Amsterdam, N. Y. 


IMPORTANT to advertisers! Are you aes profit 
from your advertising? Write today for a copy of the 
“Quick-Action Advertising Rate Folder’ showing “How 
You Can Use Popular Science Monthly Profitably.” 
Address your inquiry to: Manager, Classified Advertis- 
us. Feputar Science Monthly, 250 Fourth Ave., New 

ork. 


GENTS men and women—you can earn $50.00- 

$1.00 premium given away to 
with $5.00 worth of goods sold. rite 

Leffier’s Inc., 1108 Fifth Avenue, Seattle, Washington. 


IF I show you an ot Virgin Wool Suit, tailored-to- 
order, valued at $35. that you can sell for $22.50, 
make $4.00 yourself, pa’ you absolutely Free com 
getting outa. will You give my proposition a trial? 
8S. M. King, 2238 S. La Salle, Chicago. 

IMITATION Ice Cream. Amazing new ——— No 
freezing. Made at home in 2 minutes. Solidifies milk 
into delicious dessert; 8 dish sample with money making 
plan, 10c. Creamojeli Co., St. Paul, Minn. 

SALESMEN. Sell universal socket wrenches. Good 
commission. Guaranteed article. Heward, 2417 N. 
Ashland Ave., Chicago. 

SELL Bren, Beautiful Embossed Signs to Mef 


chants eve e. Sample and particulars 
Synograf, 2 “ge ® Bldg., Los Angeles, California. 


MAKE $1000 before Christmas selling exclusive i 
sonal Christmas cards, Steel engraved designs. Ex 
Sample Book ee Wetmore, Janes and 
Rochester, N. 


YOUR Scenes Souvenir Le is ready. . 
book, describing free with each. obs 
Particulars Free. M. W. Smith-2, Millville, N. J. __ 


AGENTS—Be a thousand miles ahead of a 
Patent product Housewives want. Commission im 
advance if wanted. Vice-President, Box 929, 
Orleans, La. 


$10 DAILY ativering mirrors, siating and refinishing 
lamps, reflectors, autos, beds, chandeliers by new 
method. Outfits furnished. Write Gunmetal Co., Ave 
F, Decatur, Illinois. 
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Are You Afraid 
to Face the Truth 
About Y ourself? 


ERE are occasions in 
the life of every man 
when he realizes how miser- 
ably he has fallen below 
what others have expected 
of him and what he had 
dreamed for himself. The 
“big” man faces the 
truth, and does some- 
thing about it. The 
“little’”’ man finds an 
excuse for his failure 
and does nothing. 
What are your answers 
when you ask yourself 
questions like these? 








Am I not drifting along 
aimlessly? 
What, after all 
purpose in life 
Am I trusting 
kL to L 


Is it lack of will, r 
memory, mental la- 
ziness,mind-wander- 
ing, or what? 

Am I “licked” by life, 
am I a “quitter’’? 


is my 
? 


too 
to 





bring me success? 
What is ~~, greatest 


I What can I do, now, to 
weak point 


“find myself’’? 


How 650,000 People Have 
‘‘Found’”’ Themselves 
Through Pelmanism 


_ Pelmanism is a scientific system of mind-training ; 
it takes the well-established principles of psychology, 
simplifies them so that they can be understood \ + 
everybody, and arranges them into a really remark- 
able system, which is designed to re-arouse and to 
train certain mental faculties, which in most of us lie 
absolutely dormant and atrophied. 


WHAT IT HAS DONE 


Pelmanism originated in Great Britain. Members 
of the royal family, leading statesmen, distinguished 
military and naval officers, world-famous authors, 
artists, actors, editors and publicists, leaders in in- 
dustry and finance, people of the highest distinction 
in the Em me just as enthusiastic Pel- 
manists as clerks and “‘tommies’’ and day-laborers. 

When the movement spread in America the same 
story was repeated—captains of industry and finance, 
men of affairs, jurists, writers, leading business men, 
professional people of all types—adopted Pelmanism 
as enthusiastically as wage-earners and college stu- 
dents. And now over 650,000 people in every part of 
the world, men and women usually of the highest 
type of intelligence, have adopted and use Pelmanism 
to help them “find themselves.” 


SEND FOR FREE BOOK 


When people like General Sir Robert Baden-Powell, 
Judge Ben B. Lindsey, Frank P. Walsh, Major Gen- 
eral Sir Frederick Maurice, Admiral Lord Beresford, 
T. P. O’Connor, H. R. H. Prince Charles of Sweden, 
Jerome K. Jerome, George Lunn, Sir Harry Lauder 
and thousands of others equally famous find that 
there is ‘‘something in Pelmanism,” can you afford to 
ignore its rr for you? 

We will be glad to send you, without charge, a book 
called ‘Scientific Mind-Training.”’ This tells the 
complete story of Pelmanism, what it is and what it 
does: it is filled with stories—some of them almost 
unbelievable—of people whose lives have been com- 
> made over by Pelmanism. To send for this 

ook involves you in no obligation. Address The 
Pelman Institute of America, Suite 878, 71 West 
45th St., New York. 


Offices in London, Paris, Stockholm, Delhi, Durban and 
Melbourne 





The Pelman Institute of America, 
71 West 45th St., Suite 878, New York. 

I want you to show me what Pelmanism has actually 
done for over 650, people. Please send me your free 
book, “Scientific Mind-Training.’’ This places me 
under no obligation whatever. 
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Salesmen and Agents Wanted 


43 MILES on 1 Gallon—Amazing Gas Saver. All 
autos. 1 free. Critchlow, B3-120, Wheaton, Ill. 


$20 DAILY. New Auto Invention. Snappy metal 

Initials installed any car 3 minutes. Low cost. 500 
rofit. Free particulars. Consolidated, 69-HY. W. Van 
uren, Chicago. 


NEW way to make money and get your own clothes 
free, taking orders for our fine made-to-measure tailor- 
ing. Write today for new style outfit, all wool samples, 
etc. shed Free. Progress Tailoring Co., Dept. 
V-221, Chicago. 

MAKE $12 a day and liberal bonus selling- Pioneer 
$23.50 and $33.50 all wool tailoring. Commissions paid 
daily. 100 extra large cloth samples furnished. We 
train the inexperienced. Write Pioneer Tailoring Co., 
Congress and Throop, Dept. V-1121, Chicago. 

PUNCHBOARD Salesmen. It’s easy to earn repeat 
commissions with the “Lincoln Line.””. Merchants every- 
where use Punchboards. Someone sells them! Why not 
you? Big pay every day. Catalog Free. Lincoln Sales 
Co., 9 South Clinton, Chicago, Dept. G. 

TOOLS Salesmen—Sell to auto mechanics, guaranteed 
line of 120 Oldforge tools—wrenches, pliers, chisels, 
screw drivers, punches, tool boxes. Exclusive territory. 
Give complete information about yourself, first letter. 

ty Tools Corporation, New Wilmington, Pa. 
ese tools approved by Institute of Standards.) 

HOUSEHOLD brushes, complete line, sample outfit 
and credit furnished to responsible men. National 
Fibre Broom Co., St. Louis, Mo. 


























SELLING Like Blazes! Eleven piece Toilet goods 
assortment at $2.25 with two piece carving set free to 
your customers. 100 profit. Davis Household 
Products Co., 504 Vedder, Chicago. 

ALL Advertisers should not be without the important 
facts on Money Making. Write today for the *‘Quick- 
Action Advertising Rate Folder’ which contains in- 
formation of value to you. If you are anxious for quick 

rofit returns, do it now. Address your inquiry to: 
anager, Classified Advertising, Popular Science 
Monthly, 250 Fourth Ave., New York. 


Ship Models 


4 SHIP Model plans for $1. Everything for the ship 
model builder. Send 6c for interesting 32-page catalog of 
Toc Sea Arts Guild, 405-J 11th Ave., Milwaukee, 

eonsin. 




















Song Writers 


SONG Writers, substantial advance royalties are 
id on publishable work. Anyone having original ideas 
for songs may submit poems for examination and free 
advice. Walter Newcomer, 1674 Broadway, New York. 
SONG Poem Writers—Bona fide’ proposition. 
Hibbeler, D10, 2104 N. Keystone Ave., Chicago. 
SONGWRITERS:—Submit poems. Successful songs 
pos —. Brennon, Department J, 1654 Broadway, 
ew York. 

















Stamps and Coins 


STAMPS, 100. All different, 3 cents. Lists free. 
P. S. Quaker Stamp Co., Toledo, Ohio. 

CALIFORNIA gold $% size, 27c.; $44 size, 53c. White 
cent and catalogue, 10c. Norman Schultz, Box 746, 
Salt Lake City, Utah. 

20 VARIETIES unused free. 
Miami Stamp Co., Toledo, O. 

UNITED States and Foreign Coins. Military 
Decorations. Catalogue and 500, mark bill, 10 cents. 
Alexis Mengelle, Colorado Springs, Colorado. 

FINEST One Cent Approvals in the United States. 
Stanton (144), Niantic, Conn. 

50 DIFFERENT Portugal Colonies 10c; 200 different 
World 10c. Louis Morrison, Glenolden, Pa. 

IMPORTANT to advertisers! Are you deriving profit 
from your advertising? Write today for a copy of the 
“Quick-Action Advertising Rate Folder’’ showing “How 
You Can Use Popular Science Monthly Profitably.” 
Address your inquiry to: Manager, Classified Advertis- 
ing. Popular Science Monthly, 244 Fourth Ave., New 

or 

1000 VARIETIES 69c! Approvals. 
Co., 701 Kenmore Place, Brooklyn, N. 

STAMPS, 105 different 5c, to approval applicants. 
Harvey Teeple, Decatur, Indiana. 

600 DIFFERENT §&.50, 1100, $1.00, 2000, $3.50. Fred 
Onken, 630 79th Street, Brooklyn. 

HIGH-CLASS Approvals. ‘References Required. 
Pikes Peak Stamp Co., Colorado Springs, Colo. 

FREE: Illustrated and Special Bargain Lists that will 
save you money. Penna. Stamp Co., Greensburg, Pa. 

$10.00 FOR 25c. A choice assortment of 500 all differ- 
ent stamps guaranteed to catalogue over $10.00, offered 
3 aD) soval agemennte for only 25c. Edgewood Stamp 

0., t. 5, 








Postage 2c. P. 8. 
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ilford, Conn. 
OLD Coins, Large Fall Selling Catalogue of coins for 
sale free to collectors only. Catalogue quoting prices 
d for coins, ten cents. William Hesslein, 101B 
remont Street, Boston, Mass. 








“There’s One Man 
We're Going to Keep’ 


“Ed Wilson, there, is one of the 
ambitious men in the plant. I notice that 
he never fools away his spare time, 
studies his International Correspondengg 
Schools course every chance he gets, 


“It’s been the making of him, too, Hg 
hasn’t been here nearly so long as Tom 
Downey, who was laid off yesterday, but 
he knows ten times as much about this 
business. 


‘I’m going to give him_Tom’s job ats 
raise in salary. He’s the kind of man we 
want around here.” 





H™. do you stand in your shop or office? Ar 
you an Ed Wilson or a Tom Downey? Are yoy 
going up? Or down? 


No matter where you live, the International Ce. 
respondence Schools will come to you. No matty 
what your handicaps or how small your means, yw 
have a plan to meet your circumstances. No matte 
how limited your previous education, the si 
written, wonderfully-illustrated I. C. S. textile 
make it easy to learn. 


_ This is all we ask: Without cost, without obligat. 
ing yourself in any way, put it up to us to prove how 
we can help you. Just mark and mail this coupon, 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University” 
Box 7687-E, Scranton, Penna. 

Without cost or obligation, please send me a copy df 
your booklet, ‘‘Who Wins and Why,” and full particularn 
oo = subject before which I have marked X in the 

Ow: 


Electrical Advertising 
Electrician Window Display 
Electric Wiring Show Card and Sign 
Electric Lighting Lettering 
Telegraph Engineering Railroad Positions 
Practical Telephony Illustrating 
Mechanical Engineer Cartooning 


Méchanical Draftsman 
Machine Shop Practice 
Toolmaker 


Industrial Management 
Secretarial Work 
Business Correspondence 











Gas Engineer Bookkeeper 
Civil Engineer Stenographer and Typist 
Surveying and Mapping Accounting and C.P.A, 
Mining Engineer Coaching 
Architect Traffic Management 
Architectural Draftsman English 
Architects’ Blueprints Civil Service 
Plumbing and Hi Railway Mail Clerk 
Sheet Metal Worker Textile Overseer or Supt. 
Navigator Agriculture 
Chemical Engineer Radio 
Pharmacy Automobiles French 
Salesmanship Poultry Raising (Lj Spanish 
Name..... 
Street Address. 
re State.........00 





Canadians may send this coupon to International Corre 
pond: Schools Canadian, Limited, Montreal, Canada 








NEWFOUNDLAND Postage Stamps. 40 standard 
varieties $1.00, 16-page Catalogue free. Rev. Butler, St. 
Georges, Newfoundland. 


Stories Wanted 


STORY ideas wanted for photoplays, azines. Big 
demand. Accepted any form for revision, development 
and submission to markets. Established 1917. Free 
booklet gives full particulars. Universal Scenario Com- 

=A = and Santa Monica Bldg., Hollywood, 

ornia. 











al 











Typewriters and Supplies 


TYPEWRITERS—Factory Rebuilt Royals, Reming- 
tons, Underwoods. New Royal, Remington and Corona 
Portables. New “Excellograph”’ eens Eeene Duplica- 
tor $37.50. Terms. Catalogue Free. ttsburgh Type- 
writer Supply, 543—339 Fifth Ave., Pittsburgh, Pa. 


Wanted 


WANTED —Live foreman or mechanic or clerk in 
every factory in the United States to act as subscri 
tion representative for the most popular magazine in 

wor Address Manager of Representatives, 
Science Monthly, 250 Fourth Ave., New York, 





















I mail pay-checks for earnings every 
Saturday to men I appoint in every 
territory. Work full or spare time 
making amazing demonstration that 
= save prospects thousands 
ollars. 


Demonstrator Furnished 


We will furnish outfit for sensational 
demonstration. No investment for 
stock—no deliveries or collections. 
Every one a prospect. Sh 
stores, garages, schools 
farmers, etc. Many of our men now 
making $300 to $600 a month. Write 
at once to 


FYR-FYTER COMPANY 
92-H Fyr-Fyter Bidg., Dayton, Ohie 


Tenof these sen- 
sational demon- 
strations a day 
will pay you 
$150 a week. No 
experience nec- 
essary— weshow 
you how. 
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Timing the Speed of a Bird 
(Continued from page 18) 


So successful was the experiment that Col. 
Meinertzhagen continued his observations 
with other birds. A swift leisurely circled 
his plane one day when the indicator showed 
of sixty-eight miles an hour; the 
bird must have been making a hundred at 
least. Geese and ducks the flyer passed, in 
calm air, at nearly a mile a minute; lapwings 
and curlews were as easily outdistanced. 

That the birds’ reputation as high flyers was 
a mistaken notion was another interesting fact 
the airplane disclosed. Several hundred avail- 
able records of heights at which airplane pilots 
have sighted birds show that a mile high is 
exceptional, and even the longest of migratory 
fights are generally made at three thousand 
feet or less. Only once—and that was over 
the battlefields of France, where the roar of 
cannons had probably frightened them to 
great heights—a flock of small birds of undu- 
lating flight was sighted two miles high. Com- 
pletely exploded was the myth that birds attain 
tremendous velocities by escaping from our 
atmosphere into the thin air above. 

But some of them are fast enough. By 
checking with stop watches the flight of 
birds over measured fields, observers corrobo- 
rated the estimates of automobile and airplane 
observers—and established the swallows and 
the swifts as the speed kings of the feathered 
tribe. In India, E. C. Stuart-Baker timed 
swifts over a two-mile course with stop watches, 
and found that they were able to cover the 
distance regularly in thirty-six to forty sec- 
onds—a maximum speed of two hundred miles 
an hour, or three and a third miles a minute. 

On another measured field, three hundred 
feet long, a robin was timed at thirty miles an 
hour, and a snow bunting at thirty-one. A 
domestic pigeon made thirty-four miles an 
hour, and a crow, slower than some of his 
fellows, thirty-six. 


ASTEST of all point-to-point distance rec- 

ords made by birds was a swallow’s in a 
European race with three carrier pigeons. The 
swallow, taken from her nest under the eaves of 
a house in Antwerp, Belgium, was released with 
the pigeons at Campeigne, 148 miles away. 
Watchers were notified by telegraph of the 
start. In exactly one hour and eight minutes 
the swallow was back on her nest. She had 
made almost 135 miles an hour, setting an 
official world’s record. Three hours later the 
first of the pigeons came in, averaging about 
thirty-five miles an hour. Its pace had evi- 
dently been leisurely, for pigeons in other races 
have done far better. 

Runner-up in bird speed contests is the wild 
duck. On one occasion a point-to-point flight 
of a flock of ducks was checked by telegraph. 
They were found to be speeding at ninety 
miles an hour—a mile and a half a minute. 

These are the observations by which we have 
recently learned, for the first time, how fast 
birds really do fly. Think of the difference 
between the flying ability of the swifts, with 
their light bodies and thin, powerful wings, and 
the little goldfinches that in comparison seem 
actually clumsy—as much difference as there 
is between a speeding express train and a man 
walking along the road beside the tracks. But 
the swifts and swallows can leave the express 
train far behind, we know now. They are 
among the fastest things on earth. 





Bolt Turns Corners 


A BOLT that can go around a corner is a 
structural novelty developed by a cable- 
g concern, which claims for its flexible 
shaft unique advantages in industry. It can 
double up in a U-shape to serve as a hanger 
‘or pipe; other uses are practically unlimited 
in bolting machinery parts and shackling tem- 
porary wall fittings. 
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‘Get Into Electrici 
va’, $60 to°200 a wee 


At last the ordinary fellow has a chance. You don’t need a rich 
uncle to get a fat pay check—you don’t need a political connection—you don’t need 
a “drag” with some big business man. I’m not talking to millionaires’ sons—I’m 
talking to the average every-day fellow. I’ve solved the short cut to big salaries. 


Learn to Earn Big Pay in 90 Days 


How many times have you longed for a real job—a big responsible position where 
men look up to you? Here at Coyne you can learn electricity and in 90 days your 
services will be in demand. The nation is howling for trained men. You can say 


lbye forever to money worries—you can into electricity without having had ious exper- 
lence or without advanced education. You yn become a Practical a this great fasci- 


nating industry where you are paid for being trained. And I train you—in 


Easy to Learn on Actual Electrical Machinery 


You'll be amazed at my new quick easy method. You don’t have to dig out for yourself. In- 
structors are constantly available—showing you from the bottom up, each step, in every depart- 
ment. You'll enjoy learning this wond way. When you study door bells, you work with the 
actual equipment. You wind real arma’ build real batteries—operate vast power plants. 
That’s why this training is so thorough. 


Lifetime Employment Service 


There are three employment angles which I want you to know about. While a student, 1 assist you 
~) oe =e.) . } ape way you con. carn part or = * your expenses while training. 

, rad: eve ing to help you a b—and from then on a 
I give you lifetime employment and consultation service FREE. ” ey 


Act Quick Get My Book of Big Pay Facts 
and Get Railroad [It’s Free Dom} fs')'c Sloot coupon and mail 
Fare Allowed 


the facts—how learn to 60, to $21 a 

oO man: earn 

: iS FRER-co send for tt today Sarel 

pee a AB ee TIrttitittitititttittitttitt tf 
& 









week, This book for it 
8 














Far5i¢0, ai} rho enroll. You also get & Mir. H. C. Lewis, Pres., . 
4 COYNE ELECTRICAL SCHOOL, C-873 

this ‘offer is withdraws, °° © SOO So. Paulina Street, Chicago, Mi” * 

g Dear Mr. Lewis: Without obligation send me your big free catalog and # 

Electrical = all details of Free Employment Service, Radio and Automotive Courses, @ 

COYNE SCHOOL ® and how I can ‘‘earn while learning.” ‘Also tell me about your offer of & 

® railroad fare to Chicago. e 

$00 So. Paulina St. . re . 

Dept. €-73 = a 

CHICAGO, ILL. . inline " 

H.. C. Lewis, Pres. % * 

Founded 1899 i City State : 








| 
) 
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= 
this Man Prloted 
the First Plane 
across the Atlantic 


= 
LS 





Today 400,000 

Miles of Flight are 

behind the Training 
He offers WH 


Walter Hinton you young men who are 


—pilot of the NC-4, just starting your climb 
yd BLT to success, and you older 
Soe bnsssennh Saw ie men who missed getting in 
Navy during the “on the ground floor” of the 
War—the first and Automobile and the Radio 
= Pg sy en .. . Start NOW with AVIA- 
sheer same tae TION! You mechanics, of- 
benefit of his expe- fice workers, school and 
rience. Hinton will college graduates—who want 
teach you the prac- to get into the richest, widest 
tical way. field where the odds are all 
Choose Your inyour favor .. . let Walter 
Job! Hinton, the first Trans- 
hry dg | Ses Atlantic be of ae on, 
ee ee train you right at home for 
oe se oe an Aviation job you'll | 
mands 5,000 pilots proud of, plus a man-size 
to fly them. Then salary! 
realize that for each Backed up by over 400,000 
rte — miles of history-making fly- 
needed on the ground ing, Hinton teaches you plane 
to build, inspect,serv- design, construction, motors, 
ice and sell. Your rigging, instruments, theory 
job at x az * of flight—every fundamental, 
WES VRE . 00 every principle you need. He 
Botan We « shows you how and where to 
ne and Plane get into Aviation. 
echanic, Rig- 9 
3 RH Hinton’s FREE Book 
elder, Instru- Shows You How 
ment Maker, ’ . . 
Wolod, Metal- Look what’s happening in 
VR ere Aviation! The skies are hum- 
Draughtsman, ming—factories are teeming 
r. ars. = = ahead—the world has dis- 
rt Operator, covered the Air! This book 
RadioEspert. As- shows you how to learn the 
sembler, Aerial Industry—how to train your- 
Surveyor, Pho- self for its best jobs—how to 


eee mera cash-in on its success. 


, Salesman Whether you want to fly, or 
- want one of the more than 40 
real-pay jobs on the ground, 
get all the Facts first. Hin- 
ton’s book brings them. 
Mail the coupon NOW! 


Aviation Institute of U.S.A. 
Walter 











Walter Hinton, Pres., Aviation Institute of | 
U. S. A., 1115 Conn, Ave., Washington, D. C. 


] 

a 

| 

; Dear Lieut. Hinton: Rush me that Free Book on how I 
9 can train under you, right at home, for a real place in i 
t Aviation. 

| 4 
1 1 
’ i 
r i 
‘ 1 
i ch ant acd ece & ounce nll | ae P Teer Te. 
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DICK BYRD—Adventurer 


(Continued from page 52) 


between conflicting views of his friends, his 
backer, the public, and his conscience. 

Then bad weather set in for two weeks. But 
at one A.M. on June 29, 1927, Dr. Kimball 
of the New York Weather Bureau telephoned 
to Byrd at the Garden City Hotel that con- 
ditions were favorable, though not ideal. Dick 
had had only one hour’s sleep but he rose and 
dressed. He roused his mechanics ‘and his 
fellow flyers, Balchen, Acosta, and Noville. 
(Balchen, the Norwegian pilot, had been on 
the North Pole trip, and was selected for his 
ability to replace Floyd Bennett, who was 
still on crutches.) 

The morning was dismal. A drizzle obscured 
the flat Long Island landscape. The runway 
was heavy, dangerously so to get the load of 
15,000 pounds into the air. 


GLOWLY the huge Wright Whirlwind engines 

were warmed up. Bert Acosta took the con- 
trols, Byrd by his side. Balchen took station 
near the radio. Noville crouched by the main 
tank dump valve, to let go all the fuel in case 
of a crash and save the party from being 
burned to death. 

Acosta shot his gas wide open. Tom Mulroy, 
who had been engineer of the Chantier, stood 
by to cut the lines that held the America. But 
the big ship broke free of her own accord. 

Across the heavy field she lumbered, her 
massive wing dipping as she lurched this way 
and that. The crowd held its breath. Once 
Acosta raised his hand for Noville to dump. 
But just before it was too late the wheels left 
the ground. 

The huge ship circled above the field and 
disappeared into the low-hanging clouds. 

The other day Dick Byrd showed me his 
water-stained log of the trip. and I copied a 
note made soon after his take-off: 

“Raining, fog, clouds low, standard compass 
8314°, wind southwest on surface, drift 5° 
right, air speed 100 miles an hour, altitude 
3,000 feet.” 

The last land was seen near Halifax soon 
after midday. This was bad. An accurate 
“departure,” as the navigator calls it, is very 
important to a long ocean traverse. But New- 
foundland was blanketed with fog when by 
“dead reckoning” the plane reached its vicin- 
ity. With heavy heart Byrd ordered a course 
change eastward, praying that his compass 
would keep him straight. 


“PLEASE check fuel,’ Byrd scribbled on a 

piece of paper at two p.m. and handed it 
to Noville. Talking was out of the question 
with the roaring of the thrée motors. 

Noville emptied the last of the extra cans 
that had been taken in the body of the ma- 
chine because the tanks would not hold quite 
enough, and set about checking up. His look 
was glum as he handed his result to Byrd. 

The consumption had been higher than antic- 
ipated. At the rate the America was gulping 
fuel she would fall into the sea for lack of i 
before reaching Europe. 

“Shall we go on?” Byrd asked the others. 
He felt himself responsible for the lives of 
those with him. It was not fair to them to 
keep them in the dark about this new peril. 

“If you wish, Commander,” was the gist of 
every reply. 

As it turned out, Noville’s figures were in 
error, yet for many hours all four men sailed 
on believing their chance of reaching the other 
side was very thin. 

Another aspect of this fuel problem was that 
Byrd had insisted on taking 800 pounds of 
dispensable scientific equipment in order to get 
the fullest possible scientific results from the 
flight. He figured—rightly as it turned out— 
that he could take plenty of fuel to reach 
Paris; but he sacrificed for the sake of science 


"the vapor masses that hemmed in the plane. 


the extra gallons that would have kept him 
in the air over France until daylight. 

So, from Newfoundland on, Byrd kept re 
porting conditions and exchanging weather 
reports by radio with the Federal stations he. 
hind him. Once he sent congratulations to 
Maitland winging his way from San Francisco 
to Honolulu. The Army flyer actually got the 
message, the first of its kind in history. 

Through the blinding fog and darkness the 
America roared her way. Noville discovered 
his first fuel figures were incorrect; but the 
pleasure of the discovery was ruined by finding 
a dangerous leak in the main gas tank. 

Wrote Byrd: “I was living over again the 
same sort of time we had had over the Pola 
Ocean from a bad oil leak; only this time I had 
the responsibility of three men’s lives instead 
of one.” 

By use of a patent putty the leak was finally 
stopped some hours later. 

Dawn came with a pallorlike death through 


No water, no land, no sky to cheer the four 
tired flyers. A high altitude was kept for 
safety. The altimeter reads only the difference 
in atmospheric pressure between that at the 
surface and that where the plane is. There was 
no way of knowing the surface pressure here. 

“Why not radio a ship and compare barom- 
eters?” the reader may ask. 

The answer is that since the ship could not 
see the plane and since the flyers could know 
their position only by rough dead reckoning, 
such a comparison might lead to an error 
greater than ever. 


ON THE afternoon of the second day the fog 
thinned and the cloud masses below the 
plane broke just as she was passing over land. 
Byrd recognized Cape Finisterre, on the North- 
western tip of Spain, below. By a miracle of 
skill he had navigated nearly twenty-four 
hours by dead reckoning alone. In the worst 
possible weather conditions, he had flown 
blind all the way from Halifax to Finisterre. 

Soon after dark Byrd saw the lights of Paris. 
But rain had set in, bringing a thick mist with 
it. To land would have endangered those on 
the field as well as those in the plane. As she 
circled, the night grew thicker. 

“We heard you flying above us at Le Bour 
get,” said the great French pilots, Le Brix and 
Costes, when they visited America this spring. 
“And our hearts went out to you because we 
knew your helplessness.” 

Then the compasses went out. It was a 
crisis in the flight such as no man had been 
called upon before to face. The chance that 
any of those aboard would ever come out alive 
was not one in a thousand. Fuel was low. A 
forced landing on the land would have wrecked 
the plane and killed all hands. 

Surely the Almighty took a hand at this 
point. For, with naught else to guide her, the 
plane providentially circled back to the coast. 

“A decision had to be made,” said Byrd. 
““My big job now was to try not to kill any 
one beneath us and to save my shipmates.” 

He dropped flares when he saw a glimpse of 
the water, and circled down toward them. 

These flares, another indication of Byrd's 
thoroughness in preparation, saved four lives 
that night. 

The story of the landing at Ver-sur-Mer has 
been retold many times. The plane was 
wrecked. Four exhausted men. swam ashore, 
were taken for tramps by country folk on the 
dark road, and finally received by the hospit- 
able lighthouse keeper. Paris gave another 
great welcome. 

Again New York brought out the fireboats 
and the bands, the “Broadway Blizzard.” But 





through it all Byrd’s eyes were now and 





tinged with sadness. (Continued on page 128) 
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DICK BYRD—Adventurer 


(Continued from page 120) 


“Anything wrong?” I asked him when I had 
a chance. 

“I can’t help feeling Floyd Bennett ought 
to be a part of this,” he said, then added, 
“but there is still the South Pole.” 

Little did either of us think that Floyd 
Bennett's body would lie in Arlington beside 
Peary’s only ten months later. 

* 7. * 

Dick Byrd is now planning his trip to the 
South Pole. He will go to the great Antarctic 
continent this autumn, establish a base, and 
| fly southward over that vast unknown terri- 
| tory. 

Surely this is the most dangerous thing Byrd 
will ever attempt. Had he crashed on the 
Polar Sea he could have walked back to dry 
land. He would have had a fair chance of 
shooting bear or seal or birds. He would have 
found caribou and musk oxen ranging the hills 
behind which the Eskimos live. 

None of these exist in the dead wilderness 
that surrounds the South Pole. No animals 
or Eskimos, practically no dry land, save here 
and there where a few narrow rocky strips 
creep out from under the ice. 

But there is great incentive. There is no 
telling what Byrd may see from his plane. He 
may find new land; voleanos may spout smoke 
and flame as he passes over them. It is con- 
ceivable that some strange animals or birds 
or even human beings may be found in the 
center of that vast white desert. 

But whatever befalls him, Dick Byrd will 
meet it with the same quiet courage and swift 
resource with which he has met the other crises 


| in his adventurous life. 


Next month—the hitherto untold 








story of Commander Byrd’s remarkable 


| preparations for his forthcoming dash 


to the South Pole. You won’t want to 
miss this absorbing account of one of 
history’s greatest ventures in explora- 
tion, told by Byrd’s lifelong friend and 
fellow naval officer. 


Fortunes from 
Magic Logs 


(Continued from page 41) 


sand tons or so a year, mostly for spirit levels 
and other instruments which require wood that 
will not warp even slightly. 

“Some of the other woods are important 
because of their dye-giving properties. Log- 
wood is one of these. For,centuries it was the 
only thing known that would give a satis- 
factory black dye for woolens. It’s scarce now, 
though an occasional shipment comes from 
Dutch Guiana. However, it is not missed be- 
cause chemical dyes have been found to sup- 
plant it. But nothing has been discovered to 
take the place of Brazil wood and fustic. The 
first gives the brilliant hue to a fireman’s red 
shirt and the second yields khaki-colored dye 
for military uniforms.” Mell next led me to a 
small pile of squared dark brown timbers of 
very close-grained texture. “This,” he said, 

“is Hawaiian koa wood, used in this country 
exclusively for making uukuleles. It is most 
expensive of all and jhext is this snakewood, 
from Dutch Guiana.” 


(THE deep red basic color of snakewood is 
mottled with lighter, yellowish-red mark- 
ings which suggest some strange alphabet and 
sometimes take actual alphabetical forms. “In 
the wholesale trade we know this as ‘letter- 
wood,’”’ said Mell, “but in canes and umbrella 
handles it becomes snakewood.” 

The revival of archery has brought about 
renewed activity (Continued on page 123) 






LEARN 
BY DOING 


Every phase of al] 
branc 


ae 
 -: 


taught by 


Actual Practice 
In America’s foremost and 


oldest institution for tradg 
training 


No Books Used 


Individual Instruction 
Start Any Day 


Write for FREE 64-page catales 


THE NEW YORK 
ELECTRICAL SCHOOL 


40 West 17th St., New York City 





Earn 


Hy (odaten 


cee men 
a ee and up. 


Poke at he at ate, Start m making 
money at once. ite today for 


Free 
HAYWooD TIRE EQUIPMENT Co. 
Chicago, IIinois 


Handbooks and Guidebooks for Parent; 


PRIVATE SCHOOLS 


12th edition 1286 pages. Illustrations 3500 schools 


SUMMER CAMPS 


5th edition 800 pages. Illustrations 2500 camps 
Advi TO PARENTS. School and Camp 
tce catalogs free. Experienced Staf 
for 12 Years Has Helped Parents 
Information by letter without charge. 
Write fully 
Porter Sargent, 11 Beacon St., Boston 


Account air 


Frecative Agesustents and C. P. A.’ 000 to N 000 a T 
rtified Public Account: 

ae in vmthe Ghited Sates. we tain on thoroly at home in spare 

for C.P.A. examinations or executive accounting positions. 

experience unnecessary. Pegining under the ersonal super viege 

A's. including, menshers i sa'ths Kimations teptionts Gt Aaseommale 
including m: é American Institu 

Write for free book, the Pr that Bays.”” 

beam Extension University, Dept. re Ghicago 


2333-L 











The Worid’s Largest Business Training 


EARN $150 TO $300 MONTHLY 
WASHING CARS IN 20 MINUTES 
Shope everywhere are adding pressure Car Wash- 
ing. HB Hydraulic Car Washers easily wash 
them in 20 minutes with unusually large prof- g 
its for you. Satisfied customers advertis» & 


your business. Installed with practically n>» T 
$20 s 


you. Costs only 
. The extra profits easily pay 
Itless, ball be: 
unit construction insares 
and ey free ratio’ J 
Write for details. S obliga- eM 


tion. posaas BROS. 
x P882, TROY, OHIO 








mane money taning pictures. Prepare bay 
spare time. Also carn while you learn. No 
mecessary. New easy method. Nothing ees like it, 
Sone at once for free book, Opportunities in Modem 
hotography, and on bape eg ee 


Dept. 136c. aneeon mi Michigan Ave, je BR ego, US 


ee 





A definite program for getting ahead 
financially will be found on page four 
of this issue. 








— 














August 


and 


ask 





[eoseHrsp RPERBESESSEES 





Rust, 1995 








0. 
©, Ilinois 


Parents 


0 schools 











August, 1928 





Fortunes from 
Magic Logs 


(Continued from page 122) 


in the market for almique, a light-brown 
hard wood from Dutch Guiana which holds 
glue well, and so is in demand for the “foot- 
ings” or points of arrows. The best of all 
bow woods is the English yew, which is get- 
ting scarce and expensive. American hick- 
ory is also used, and also the Osage orange 
of the Southwest—called by the French voya- 
geurs “Bois d’Arc.”’ But the choice of archers 
is now lancewood, from Jamaica, which is in- 
credibly tough and springy; lemonwood from 
Cuba, or greenheart from British Guiana. 
Lemonwood is also called ““degame’”’ when used 
for fishing rods. 

A beautiful wood with similar tough springi- 
ness is Pernambuco, from Brazil, used in mak- 
ing violin bows. Other musical instruments are 
also dependent upon strange woods from far- 
off places. Clarinets are made from Grenadilla 
wood, brought from Mozambique, Africa. A 
very fine rosewood, from Honduras, is used 
exclusively for making xylophones. When 
struck, a piece of seasoned rosewood gives a 
clear musical tone. 


UT of Africa comes ebony, used for black 

piano keys and the inlaid strips around the 
edges of a violin. ““We get this wood in irregu- 
lar spurts,’ Mell said. “When palm oil is 
plentiful, ebony is neglected, for the oil pays 
a higher wage to the negro.” 

He pointed to a varicolored pile of planks 
and explained that it contained a dozen 
strange timbers from as many lands. They 
included amaranth, a beautiful purple wood 
from Dutch Guiana, used in fancy inlay work 
on furniture; lacewood, from Australia, with 
a texture like fine lacework; yellowish-white 
satinwood, from Ceylon, which has been used 
for years for making jewel caskets. 

Near by, we sat down on a great timber of 
English brown oak. On one side, a century- 
and-a-half-old inscription was still visible, 
reading “Rob’t Chapman Miller, 1772.”’ I 
asked Mell to tell me some of his experiences 
in junketing about the world, searching for 
rare timber in places that are only romantic 
names to most of us. 

“It is interesting work, all right—this hunt- 


there is romance and adventure there, too. 
But when you are in the middle of it, you don’t 
see the adventure element. You are too busy 
fighting the insects and avoiding sunstroke! 

“But there are certain thrilling moments 
that stick in your mind and come back to 
you, such as when you see for the first time 
an entirely new kind of wood, or when, as I 
did in Dutch Guiana, you first lay eyes on a 
commercial supply of wood which has lain 
unknown and has never been introduced into 
the world’s market. I had been searching for 
weeks that time along the Guiana coast during 
the rainy season, plowing through water up 
to my waist, when I stumbled upon this horde 
of rare timber in an unmapped region. 

“At another time, down in Mexico, I found a 
cache of cypress logs where they had remained 
since the days of the first Spaniards who cut 
them under the banner of Cortez and his con- 
quering soldiers. They had been chopped down 
to make a fort in 1515, and for generations they 
had lain waterlogged and buried in silt at the 
foot of the rapids of Pasa Lagarto. They were 
as solid as when first cut, and some future 
generation may mine those ancient logs for 
use at a remote date and find them as sound 
as they are today!” 

The newspapers recently published the state- 
ment that in the last thirty years the list of 
known trees has been increased from 604 to 
1,177. Behind that simple statement lies a 
world of high adventure in which Mell and 

per and their brother rare wood hunters 
have played the leading rdles. 
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SUCCESS 
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instruction obtainable 


You Can Learn at Home! 


Good pay from the start, 
rapid advancement, and phe- 
nomenal success—a life pro- 
fession of fascinating brain- 
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The Weakling 


(Continued from page 24) 


Chief,’ he had said, “you won’t mind carving 
my initials on a bench, or somewhere, will you? 
Just to show that I belonged to the service?” 

Anxiously the chief and one of the boatmen 
spread the big loop and stood with arms ex- 
tended. To make it possible for the Weakling 
to locate the loop, the men had touched off a 
red fuse. 

The roar of a motor cut into the thunder of 
the surf. “He’s got her started!” 

But if the chief could have witnessed the 
Weakling’s superhuman struggle just then, as 
he frantically tried to get the big ship into the 
air in the gale, his renewed hope would have 
been short lived. Luckily, though, the field 
adjoining the hangar was smooth, and blown 
nearly clear of snow. 

With the big plane once out on the level 
field, the Weakling tied his iron bar to the end 
of a fifty-foot line, and with one end of the 
coiled rope securely fastened to a strut, he 
placed the bar on the floor of the cockpit. 


T HIS direction the blocks were kicked 
.aside from the wheels. Jack Rivers 
adjusted the helmet that he’d found in the 


|. cockpit; a pair of goggles would have been a 


godsend, but there were none. He pulled the 
frayed collar of his raincoat tighter about his 
throat. As the men leaped clear of the wings, 
he opened the throttle wide and swept the big 
ship full into the teeth of the gale. Gingerly he 
pushed forward on the stick; it was hard to 
figure in that wind. She responded instantly, 
almost too much! The nose went down, and 
with a wrench on the stick he saved her from 
plunging to earth. The wheels bumped, rose to 
the air, then bumped again, with one wing at a 
dangerous angle. 

Again he gave her the gas, and this time 
managed to lift her clear. In a wide circle he 
zoomed for altitude to get above the storm. 
Suddenly a swirl of wind caught the big ship 
and almost flung it out of control. The iron 
bar had plunged downward, and its dragging 
weight made a serious problem for the pilot. 
He glanced at the altimeter. Five hundred 
feet. That was too high to pick up the life line. 
Below him a swirling mass of clouds and .snow 
blotted out all landmarks. He’d lost all sense 
of direction. But anyhow he’d have to go 
lower. Suddenly through the white screen he 
spied a red light, then a flashing glimpse of the 
band of men on the beach. 

“There he comes! He’s made it!” cried the 
chief. 

To the ears of the weary men came the drone 
of the airplane motor. It grew louder, then like 
a huge gull, the plane swooped toward them. 


With wings almost touching the two men 
holding the loop, it roared between them, 
and the life line was jerked from their numbed 
hands. As the machine swept out over the 
water, it was caught by another furious gust 
of wind. One wing dipped almost to the crests 
of the waves. The chief groaned. But somehow 
the Weakling righted her. Another second and 
he lifted her and roared to safer altitude. In 
the flare of the steamer’s red lights the men on 
shore watched the flyer’s thrilling battle against 
the elements. 

Once more the plane swerved crazily, and 
for a moment it seemed that the Weakling 
had lost control. Almost into the surging sea, 
he lifted her, and this time swept directly over 
the steamer. He leaned out over the fuselage 
and hacked the rope in two. Another instant 
and they saw eager hands clutching at the life 
line on the ship’s deck. He’d made it! 

Quickly the heavier tackle and rescue cable 
were attached to the life line and hauled to the 
steamer. The life car was quickly attached. 
A few more anxious moments and the first 
load of rescued men and women were huddled 
on shore. 


None would ever forget that wild trip aboye 
mountainous waves. As the life car made its 
last trip ashore with the captain and five 
members of the crew, the rescue cable jerked: 
the red lights on the steamer’s upper deck went 
suddenly dark. The ship had sunk! 

Chief Macfarland stood soberly in the head. 
quarters building, one great arm about his 
wife, the other clasping his daughter. He 
was telling Captain Bruce how the brave air 
pilot had risked his life to save them all. 

“ An’ now he’s out there somewhere, beyond 
the help of any of us. An’ to think, Captain,” 
he groaned, “I named him ‘ Weakling,’—think 
of it—and he showed us he was the only man 
here that could do the job!”’ 

Captain Bruce touched the chief on the 
shoulder. “I could have told you a few things 
about Jack Rivers,” he said. “My son flew 
with him, over across. Bravest kid that ever 
held a stick, they say. If he can only make it to 
get back! I’m afraid he hasn’t got a chance, 
though. Wind's swung ’round off shore—” 


F THEY could have looked out over that 

turbulent sea, they would have seen Jack 
Rivers desperately fighting to lift the biplane 
to safer altitude. He had barely cut loose the 
life line over the sinking steamer when he'd 
been caught in a whirling volcano of sleet and 
wind. Minutes turned to an hour as he fiercely 
struggled to get above the storm. He knew 
that he’d saved the ship; he didn’t want any 
praise—he’d never looked for that sort of 
thing—but somehow it would mean a whole lot 
just now, if he could get back to the Coast 
Guard headquarters, and just be one of the 
boys. If only it wasn’t so cold! 

The thin raincoat had been poor enough 
shelter on the beach and above the waves, but 
now in the higher altitude it was no protection 
at all. The biting wind cut through him; his 
hands were numb; his feet were like wood. 
As he leaned toward the altimeter, he realized 
to his horror that his eyes were failing him. 
The instruments were useless. 


HEN it was that Jack Rivers’ flying in- 

stinct born of training in the Air Service in 
France came to his aid. “I'll fly it blind and 
make it,”’ he told himself. “I’ve got to do it.” 

He must go down. Somewhere below a band 
of men were watching for him. Clumsily he 
managed to push his left foot against the 
rudder bar. He couldn’t feel it move, but 
somehow he had a feeling that it was probably 
doing something. Then he tried to push the 
stick forward. His hands wouldn’t move; or 
did they? Yes—dimly he realized the plane was 
going down. But how would he land? 

As he dove swiftly, some instinctive force 
guided the numbed feet and senseless fingers. 
Then across his blurred vision appeared 
dimly a red light. That meant home! 

* 


* * 

Through the windows of the Coast Guard 
headquarters men and women peered into the 
night, watching, hoping against hope. Suddenly 
the chief started. That heavy drone wasn’t made 
by the surf! With a bound he reached the door. 

“Come out!”’ he shouted. “The kid’s made 
it. He’s overhead!” 

Red lights illumined the beach as men and 
women rushed out into the storm. An airplane 
motor was snarling into the teeth of the gale. 
A big snow-covered object, with battered 
wings and clusters of icicles hanging gro- 
tesquely from its underbody, swooped from 
the clouds. A crash, and all was ominously 
quiet. The chief rushed forward. 

In the midst of a shapeless mass of wood 
and canvas sat the Weakling. Stiff, ice-coated, 
his eyes closed, face white with frost, he 
moved feebly as he heard the chief’s voice. 

“TI cracked up again, Chief,’ he shivered. 








“Got a cigarette handy? I 1-o-s-t mine—” 
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If a Boxer Should Hit You 


(Continued from page 49) 





fection of little shock absorbers which Nature 
has distributed throughout the body. The 
finely-strung mechanism of our bodies consists 
of a frame or “chassis” of jointed bones actu- 
ated by the muscles through moving tendons. 
In cavities in the joints, between muscles and 
tendons—in fact, between all moving parts 
where friction might develop—are placed little 
pouches Or sacs containing a lubricating fluid 
called “‘synovia.”” These serve as shock ab- 
sorbers. Their condition determines the resili- 
ency of the boxer’s body in absorbing not only 
the shock of being hit, but that of hitting. 
They determine his ability to “‘travel’’ with or 
from a blow without apparently moving from 
his position. And just as there are bumps in the 
road which an automobile shock absorber can- 
not offset, so there are blows in the ring which 
are too much for the human shock absorbers. 
Then comes the knockdown. 

In the average bout in which there is no 
knockout the quality of the shock absorbing 
mechanism in large measure determines the 
outcome. Often the man who does most of the 
hitting tires as fast as his opponent who takes 
the most punishment. Jack Delaney and Paul 
Berlenbach are examples who may be said to 
have been worn out as much by the punches 
they gave as those they took. 


N AVERAGE man, with no better than 
average shock absorbing mechanism, 
could hardly hope to endure more than a single 
blow from a champion. Moreover, he might 
about as well drive his fist against a stone wall 
as to accept a pugilist’s invitation to “hit me 
in the stomach and see if you can hurt me.”’ In 
either case it is Mr. Average Man who will be 
hurt. 
But natura] toughness alone is not enough to 
make a champion. He must preserve this in- 
herent quality by careful living; he must de- 
velop it to the highest degree by scientific 
training; and, of vital importance, he must 
acquire physical speed, quick thinking, and 
skill in boxing science. Almost every champion 
of modern times has emphasized clean living as 
the first essential. Irregular or evil habits that 
interfere with the body’s smooth-running mech- 
anism almost always have proved disastrous in 
the end. 

As for training, the programs of different 
boxers to “condition” themselves vary Jargely 
according to individual needs. For the “tough- 
ening” process we find many, like Dempsey, 
retreating to the backwoods to labor and play 
under conditions as primitive as possible. For 
his fight with Tom Heeney in defense of the 
heavyweight title, Tunney spent preliminary 
months under Florida sunshine, punching bags, 
skipping rope, playing golf, and swimming. 
The fighter cannot afford to let himself grow 
soft. It has often been asserted that three years 
of easy living lost Jack Dempsey his title. 


Wit top-notch physical condition as- 
sured, next on the program is intensive 
training, including daily “road work,” and 
workouts with the bag and with sparring 
partners. 

The chief purposes of road work are to im- 
prove the wind and strengthen the legs. Fight- 
ers differ on how it should be done. Tunney, 
for example, insists on running over hilly 
rugged country, while Tommy Loughran main- 
tains that running does a fighter no good, but 
that walking is excellent. 

It’s an old sporting adage that “a boxer is as 
old as his legs.” For some reason, a boxer’s Jegs 
seem to fail him earlier in life than, say, a base- 
ball player’s, although most boxers do more 
road training and travel Jess on their feet in 
actual contests than does a Ty Cobb. 

The answer may be found in an old account 
of Thomas Sayers, British champion from 1828 
to 1865: “His foot- (Continued on page 126) 
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If a Boxer Should Hit You 


(Continued from page 125) 


work was brilliant.’ For where a ballplayer 
uses his legs mostly for running, a boxer is con- 
stantly rocking, side-stepping and balancing. 
That calls for virtually the same strength and 
flexibility of muscles that a ballet dancer has, 
and few dancers last far into the thirties. 

When two finely conditioned fighters meet, 
the outcome is likely to be decided by the 
ability of one to reach one of the few particu- 
larly vulnerable spots of his opponent’s body. 

Of these the most likely spots for a knockout, 
as we know, are on either side of the point of 
the jaw, and the solar plexus. A well-directed 
blow on the “‘button”’ momentarily paralyzes 
the nerve centers of the brain, producing un- 
consciousness. A lifting blow on the solar 
plexus has a bruising effect on the heart, and 
momentarily paralyzes the lower limbs. 

One solid punch to either of these vital spots 
is enough to fell the average man. A first-class 
fighter, however, can shake off the effects of 
many hard punches to the jaw. It takes a 
swift succession of them to bring him down. 
Some boxers are known to have a fragile or 
“glass jaw.” They don’t last long. 

The early minutes of a fight are particularly 
dangerous, for then the body has not yet had 
time to warm up, and all sensitive points are 
particularly vulnerable. That is why most 
boxers proceed cautiously in the first round. It 
is in this “cold” period that most of the one- 
punch knockouts are scored. 

One of the most spectacular of these occurred 
in the recent heavyweight fight between Jack 
Delaney and Sully Montgomery. Before the 
end of the first minute of the first round, 
Delaney caught his far heavier opponent flush 
on the jaw and laid him out for the count. 


TRANGE to say, despite the peril of the 

solar plexus punch, knockout blows of this 
kind have been extremely rare, although fight- 
ers everlastingly pound each other on the 
stomach. I can think of only one great fight 
won by such a punch. That was when Bob 
Fitzsimmons stopped Jim Corbett in Carson 
City. Many a good man, though, has had his 
strength so sapped by punishment on the 
stomach that he has become an easy target for 
a knockout. 

Professor O. Hering, of the University of 
Cologne, an eminent European physiologist 
who has been investigating the mystery of the 
knockout, recently found that the carotid 
arteries, which lie along the upper part of the 
neck and the sides of the jaw, are other par- 
ticularly vulnerable points. They are the 
arteries, which carry the blood to the head. A 
hard “carotid” punch, he says, will produce 
senselessness. 

Science still has much to learn about the 
essentials that go to make a successful boxer, 
and about the parts of his body he must defend 
most carefully. One can say that a heavyweight 
fighter should weigh so much and be built to 
such and such proportions; but always there 
will be exceptions. Who can explain how the 
amazing, lanky Bob Fitzsimmons could carry 
a deadly knockout wallop in either hand, and 
could stand up to the best of the giants? 

Again, many a fight has been won by a 
‘‘freak”’ punch, unclassified in the boxer’s Jexi- 
con. Tunney once scored a knockout against 
K. O. Sullivan with a clean blow between the 
eyes. Back in 1883 the Nonpareil Jack Demp- 
sey knocked out Jack Boylan by pounding him 
on the hip. And Jim Jeffries with a terrific left 
to the ribs dropped Jim Corbett for the count. 

Finally, when it comes to picking the sur- 
roundings suitable for the rearing of a great 
fighter, we find that environment—“ tough” 
surroundings or whatnot—apparently has 
nothing at all to do with it. Jim Corbett was a 
bank clerk; Tunney was a shipping clerk. It is 
entirely possible that you have the makings of 
a champion and do not know it. 
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Pisvine a Loudspeaker— 


(Continued from page 47) 


fed into it. Furthermore, it must do this with 
equal effectiveness no matter what the fre- 
quency; and, in addition, it must not be guilty 
of harmonic distortion. In other words, it 
must not convert an electrical vibration at one 
frequency into a number of air vibrations 
having a different rate. Many of the highest 
grades of loudspeakers are capable of a very 
Sieretimation of ideal reproduction. Some 
of the cheap, low-grade speakers do not come 
within speaking distance of it. 

The principle obstacle to perfect reproduc- 
tion lies in the fact that virtually every physical 
object has a strong tendency to vibrate at some 
one particular frequency. You know, of course, 
how a Violin string starts to vibrate when the 
bow is drawn across it and that the rate of 
vibration, or, in other words, the musical note 
it produces, is just the same no matter how 
fast or how slow the movement of the bow. 
The only way you can change the musical note 
js to tighten the tension on the string or change 
its effective length with your finger. 


ks a tin pan with a wooden stick, tap 
your water glass with your knife, or drop an 
jron rod on hard pavement. In each case you 
set the object into vibration at its character- 
istic rate and you get a sound that is dupli- 
cated each time the experiment is repeated. 

In the construction of the loudspeaker, the 
armature on which the magnets act, the spring 
that holds it in position, the wire that connects 
it to the center of the paper cone, and the paper 
cone itself all have natural vibration periods 
both individually and when working together 
asa unit. When an electrical vibration is sent 
through the coil that corresponds in frequency 
with the natural vibration rate of some part of 
the mechanism, the part responds much more 
readily than it does to other frequencies. 

Of course, an ideal loudspeaker would not 
play favorites in this way, and a large propor- 
tion of the research work on loudspeaker con- 
struction has been expended in the attempt to 
construct a unit that would have no natural 
tendency to vibrate excessively at certain 
frequencies. This has been accomplished 
largely by making the parts so small and light 
that their natural vibration period is outside 
the range of music or speech or by so damping 
their action that they respond only in propor- 
tion to the strength of the electrical impulses 
without chance to vibrate on their own account. 


[THE paper cone type speaker has greatly 
helped in the solution of these problems. It 
was found capable of transmitting to the air 
the low frequencies that the ordinary horn 
speaker completely smothers. 

But the size, shape, method of support, and 
material used in the cone have considerable 
to do with its ability to give forth air vibrations 
from the deep notes at the low end of the scale 
to the shrill tones in the upper register. 

That is why ordinary brown wrapping paper 
won’t do for a cone. Special paper has to be 
used, and in many cases the paper, after it has 
been made into cone shape, is carefully rein- 
forced at various points to prevent resonant 
vibration effects. 

When you buy a loudspeaker, don’t be fooled 
by elaborate design or fancy finish. Get a 
demonstration with the type of radio set you 
own and remember that faithful reproduction 
is the vital feature. Let your ears and not your 
eyes be the final judges, and unless you are a 
musician yourself, take along a friend who is. 
Don’t expect a cheap speaker to rival a high- 
priced one. 

When you purchase a modern, high-grade 
loudspeaker, you are not buying a musical 
instrument, but you certainly are buying a 
sensitive, highly developed piece of apparatus 
that will accurately convert into audible music 
or speech whatever electrical impulses are fed 





into it by your radio receiver. 
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| is but a step toward more wonderful possibil- 





Amazing New hehe 


for X-Rays 


(Continued from page 32) 


to take pictures through four and a half inches 
of solid steel. Further improvements will in- 
crease that to six or even eight inches! 

In the past, a problem often discussed by | 
automobile makers was the amount of oil md 
quired to lubricate an engine properly. The 
question was settled the other day by the use 
of the X-ray. It showed that a thin film of oj] 
only a few molecules thick is best. 

Recent tests have shown that an X-ray 
photograph is one of the surest and quickest 
ways to test the quality of a piece of coal 
It reveals the relative percentages of combus. 
tible material and worthless ash and mineral. 

Another promising new field is in photo- 
graphing the crystal structure of metals, 
Every metal is distinguished by the geometrical 
crystal form in which its molecules arrange 
themselves. X-ray pictures reveal these tiny 
forms in light and dark lines, and so distinguish | 
one metal from another in an instant. 

A “family album” of photographs of metal 
crystals is being collected by the University 
of Wisconsin. Already 170 have been assembled, 
and soon the collection will include every 
— mineral of the world—more than 1,100 
in all. 


EL OWEVER, photographing crystals, in- 
visible to the most powerful microscope, 


ities. Professor George L. Clark, of the Uni- 
versity of Illinois, tells of taking pictures of 
bits of matter 10,000 times smaller than any- 
thing that can be seen through the most power- 
ful microscope. He prophesies that the X-ray 
will be able to show us not only the molecules 
and atoms of which all things are built, but 
even the tiny suns and planets within the atom | 

One of the most staggering stories science has 
to tell is this story that solids are not solid at 
all; that the molecules and atoms and electrons 
that make up rocks and buildings and auto- 
mobiles are not touching like bricks in a wall, 
but are far apart, moving in space! 

When you bang your head on a door in the 
dark, anyone would have a hard time to con- 
vince you that what your head hit was nine- 
tenths empty space. Yet shortly, according to 
Professor Clark, you will have pictures that 
prove it! 





Advances in Aeronautics 
(Continued from page 73) 
The giant camera, said to be the largest in the 
world, is four feet long and it takes a picture 
nine by eighteen inches. In military operations 
the camera enables an unseen plane to picture 
forbidden areas. 

The special camera was designed especially 
for 30,000-foot altitude work by the Fairchild 
Aerial Camera Corporation, collaborating with 
the Army Air Corps at Wright Field, O. It has 
an electric heater to keep the shutter from 
freezing at temperatures as low as sixty degrees 
below zero; and can take a hundred pictures 
without reloading. 


Attack Problem of Icy Wings 


ways to prevent the formation of ice on 
airplane wings—one of the greatest re- 
maining perils of air travel—are being tried 
by the National Advisory Committee for 
Aeronautics, which is studying the particular 
weather conditions that favor production of 
the ice coat. 

In wind-tunnel tests, atmospheric conditions 
are to be simulated and actual production of 
an ice coat on a model airplane wing observ 
with a view to finding a means for its preven- 
tion. The U. S. Bureau of Standards has 
contributed to the new research an instrument 
that indicates to a pilot in flight when ice 1s 





forming, and how much. 
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New Houses for Old 


(Continued from page 35) 


hing,’ remarked the young woman, “but 
se something about stucco.”” 

“Stucco insulates less than brick because it 
is not so thick and provides less air space,’’ 
said the veteran. “It does away with founda- 
tions and angle irons, but requires a continuous 
backing for attachment to an old wood frame 
house, although it is put directly on hollow 
tile and other masonry. For your case the 
old method was to strip the walls vertically 
with shingle lath, cross these horizontally with 
mason’s wood lath the same as for inside work, 
and then slap on the stucco.” 

“What is the new method?”’ 

“Wire mesh or metal lath sheets that usually 
dispense with all ‘furring’ of shingle lath and 
save material and labor. There is no wood to 
rot or burn, while the hold of mortar on metal 
is perfect and the combination is close to rein- 
forced concrete. In theory this layout is with- 
out flaw, but, if the metal is not well galva- 
nized or completely covered with mortar on 
the hidden inside part, it will rust out. And 
if the stucco is poor or badly put on, it is 
porous, cracks, weathers, and falls out in 
chunks.” 


Boyd does metal lath dispense with fur- 
ring?” asked Donald. 

“It is made self-furring so that it stands out 
from the wall, or it is fastened with special 
furring nails which accomplish the same pur- 
pose. The nails have a spacer which slips under 
an edge of the fabric and holds it out a quarter 
inch or so. Self-furring in the fabric may be 
a rib which holds the rest of the sheet three 
fourths of an inch from the wall. A good tar 
paper should be tacked over the old wooden 
surface before applying metal. All the little 
details are important in this kind of work. And 
it is doubtful economy to use black iron or 
even painted fabric instead of galvanized, not 
to mention such a cheap substitute as chicken 
wire. 

“Ts there a standard thickness or weight of 
metal for stucco?” 

“Yes, the least weight recommended is three 
and two fifths pounds a square yard. The size 
of openings in a fabric should not be more than 
one and one half by four inches. If the open- 
ings are too small the mortar does not cover 
the back of the metal and if too large the same 
thing happens along with a waste of mortar 
that falls through. The proper weight of fabric 
differs according to the vse, whether inside or 
outside, wall or ceiling; the standard weights 
are minimum and there is nothing to prevent 
using a heavier material, which might be ad- 
visable in case of an old poorly built house.” 


“WHAT is the best way to attach metal 
lath to our walls?’’ inquired the husband. 

“First of all we should lap the sheets at all 
joints, an inch on the sides and two inches at 
ends. Some people wire the side joints to- 
gether. No joint should occur at corners or 
angles, but the fabric should be bent around 
them for a distance of a foot. Only furring 
nails, or staples if the fabric is self-furring, 
should be used—every six inches vertically and 
every foot horizontally. Staples should be gal- 
vanized and at least an inch long. It is well 
not to drive them too tight, so as to give the 
building a little freedom of movement behind 
the stucco. In some fabrics there is a right 
side up to be observed—the mortar rests on 
shelflike projections of the lath if it is rightly 
placed, otherwise it tends to slide down and 
out. And in lapping side joints it helps the 
mason to have the lower strip lap over the 

per. 
“What is the proper thickness for stucco?” 
asked the young man. 

“Not less than seven eighths inch. Three 
coats are usually applied, but two coats may 








be satisfactory aslong —_ (Continued on page 130) 
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(Continued from page 129) 


as the same total thickness is attaineg» 

“Is it necessary to use waterproofing gon, 
pounds?” 

“Experts of the Portland cement industry 
say no, but thousands of builders go 4; 
ahead using the old recipes mixed with by 
modern notions. The Government scien; 
in the Bureau of Standards doubt that lime 
contributes anything to stucco except ease jn 
working, and for this purpose eight pounds of 
hydrated lime to one bag of cement is eno 
With Portland cement and metal lath ther 
isn’t much excuse for hair now. There is also 
a doubtful common practice of varying the 
richness of the different coats in stucco. The 
best advice is a uniform mixture of one part 
cement to three of sand for all coats. 

“Allow one day between the first two coats, 
If there is a third coat, it follows a week later, 
It is important to keep the job damp by spray- 
ing for several days, and careful workers some. 
times hang tarpaulins over the walls to protect 
the stucco from premature drying.” 

“Perhaps you can guess my final question, 
Mr. Dinsmore,” said Ada. 

“T think so,” laughed the veteran. “Yoy 
want to know just everything about stucco 
color and finish. Well, you have your choice 
of about a dozen beautiful finishes and any 
colors you ever saw at a.ribbon counter. Of 
course, Don will bear in mind a couple of prae- 
tical details—that the colors should be meant 
for stucco use and that not more than nine 
pounds of any color are mixed with each bag 
of cement.” 





Uncle Sam/’s Mechanical 
Army 


(Continued from page 21) 


speed. From the rear, huge motor trucks dash 
up and disgorge both men and horses at the 
front, fresh for battle. Infantry and cavalry 
have arrived by motor! 

The imaginary enemy—the hostile force of 
a foreign power—has steamed up the American 
coast in battleships, and, disembarked, is 
threatening Washington, scouts have reported 
to the commanding general of the Third Army 
Corps Area. Expecting desperate resistance, 
the invading troops have advanced cautiously 
across Maryland soil. There has been no re 
sistance—and reconnaissance has shown no de- 
fending force within miles. Reassured, but 
puzzled, the enemy has encamped for the night 
in a clearing near Camp Meade. 

Then the surprise attack. First, an omi- 
nous, distant rumble like the firing of far- 
off cannon. It comes nearer, grows into a roar. 
Over the tree tops race two American observa- 
tion airplanes, advance guard of the attackers. 

From trees that border the camp poke the 
noses of tanks, metal monsters that dash upon 
the sleeping enemy. Into their ranks they race 
at automobile speed, spitting destruction from 
their stubby gun barrels. Behind them come 
hordes of horsemen fresh for the combat. Shells 
whine overhead from guns rushed to the front. 

The enemy is wiped out. An American 
motorized force, miles away at dawn, has sped 
into action so swiftly that the invaders never 
had a chance to escape before they were over- 
whelmed. That is the essence of the Gasoline 
Brigade—speed and surprise. 

From all branches of the service has been 
taken the personnel of the Gasoline Brigade 
now smashing the ranks of imaginary enemies 
at Camp Meade. A battalion of infantry, a 


battalion of field artillery, a troop of cavalry, 


are only a part of it. There are antiaircraft 
guns, also motorized; light and heavy tanks, 
a motor ammunition train, engineers, signal- 
men, medical corps men, and even a squa 
of observation planes. 
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AUDELS CARPENTERS 
& BUILDERS GUIDES 
Every Carpenter, Builder, 
Woodworker, Mechanic and ap- 
prentice should own these guides. 
These books answer hard ques- 


tions and explain easy methods 
tter work. Easy 


Fully illustrated with 3700 
diagramsandpictures show- 
ing modern working methods and 
plans. A complete home-study 
course for the apprentice; a quick, 
ready-reference for the journey- 
man. (1600 pages, 4 volumes, flex- 
ible binding, go 2M a pocketsize.) 


TRADE INFORMATION 


very job covered —valuable, up-to-date informa- 
tion on: — How to Use The Steel Square, 
Care of Tools, Saw Filing, Joinery W: 
How to Calculate and Draw, House Fram- 
ing, Stairs, How to Make Furniture, Lay 
out work and Foundations, Interior Trim, 
Outside Work, Roofing, How to Paint 
with thousands of new short cuts and ideas. 
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Not a cent to pay until you see the Guides. No 

obligation to buy unless you are satisfied. Fill 

in coupon in pencil. Send now—today—get this 

great help library for carpenters and builders. 
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Enormous demand, large profits, Paul Clark 
says: smallest day $28.70. R.L. Reel made 
$920 in two months. Write today for free 
sample and liberal offer to general agents. 


METALLIC LETTER CO.., 433A N. Clark Street, Chicago. 
mS INCREASE YOUR PROFITS 


aN Better, more dependable air service th 
\ the other fellow’s is the best business builder 
and advertisement your shop can have, if 
you sell to the car owner. 
F ONLY $12 MONTHLY 
» pays for the d dable HB Aut ir 
Compressor that is making large profits for 
its users—priced $75 to $100 less than similar 
equipment. 30 days’ trial, in your shop, on 
absolute money-back guarantee. Write for 
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always wanted. Write today. No obligation. - 
PAGE-DAVIS SCHOOL OF ADVERTISING 
Dept. 136 C 3601 Michigan Ave., Chicago, U. S.A. 


|“STAMMERING| 


lfs Guse and Gire % 


You can be quickly cured if you stammer. Send*l0 
cents, coin or stamps, for 2 age cloth bound book 
on Stammering and Stuttering. It tells how I cured 
myself after Stemmeriog and Stuttering for 20 years, 

BENJAMIN N. BOGUE 
11856 Bogue Bidg.. 1147 N.111.St. Indianapolis 
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** Folks, That’s Ramblin’! ”’ 


(Continued from page 17) 


former flights Will had worn his regular 
clothes, but for this cross-continent hop herigged 
himself out in a snappy flying suit—a leather 
affair, “sort of a cross between pajamas and bib 
overalls.” The pilot took one look and then 
suggested that the day was much too warm for 
a flying costume. 

“Well,” said Will, “that spoiled my whole 
day. I felt as bad as the old-fashioned motorist 
would have felt if you had taken away his 
linen duster and his gauntlet gloves!” 

Will paid $60 for the first hop, Los Angeles 
to Salt Lake, and, minus his trick suit, crawled 
into the cockpit at 7:35 o’clock of a fine Tues- 
day morning. It was a Douglas plane, powered 
by a 425-horsepower Liberty motor, one of the 
regular mail and passenger ships of the Western 
Air Express. This time Mrs. Rogers had 
packed his grip, and, rummaging in it for some- 
thing to eat high over the Nevada desert, Will 
made an alarming discovery. 


““DAJAMAS! I guess she thought I was 
going to take off my clothes over Wyo- 
ming that night, brush my teeth, put the cat 
out on the wing, and wind the speedometer, 
and have the pilot come over and tuck me in. 
“But there were sandwiches! She had ’em 
hid as usual. Just another woman! She thought 
I couldn’t find them, but I fooled her.”’ 

At Salt Lake City Will changed to a Boeling 
Line plane, paid $142 for‘ his ticket to Chicago, 
— settled down in the cockpit for his night- 

ing. 

“T had flown at night in Germany, but never 
over here. We commenced seeing those re- 
volving beacon lights. They are placed about. 
every twenty-five miles, and lots of them have 
a row of little lights around that kind of look 
like the size of a baseball park. Those are the 
ones that have emergency landing fields, and 
these air mail pilots can land in the dead of 
night with no danger at all. 

““A well-lighted field at night, with planes 
coming in, just reminds you of a carnival at 
Coney Island. It’s a real kick, landing on a 


like we are really getting somewhere with our 
aviation!” 

He arrived in Chicago at 7:30 the next 
morning, and had breakfast at the Maywood 
flying field. In a ship of the National Air 
Transport, he took off at 9:30 a.M., and landed 
in Cleveland. 


| fy CLEVELAND the pilots and weather ex- 
perts were a little concerned about atmos- 
pheric conditions between there and Bellefonte, 
Pa., but a pilot and Will went and got through, 
although the passage was rough and Will said 
he “liked to ruined some of Uncle Sam’s best 
mail sacks” piled around him in the cockpit. 
At Bellefonte he got into a plane for New York 
with a new pilot, but soon they were beset by 
fog, clouds and rain. The pilot picked out a 
nice pasture field, skimmed a fence, and landed. 





Farmers saw them go down, and came a- 


less pilot, and drove overland twenty-five miles 
to catch a train for New York, where he ar- 
| rived about midnight. 
His business attended to the next day, the 
flying Mr. Rogers prepared himself for air mail 
| delivery to his California home and discovered, 
to his amazement and indignation, that he 
would have to take a railroad train to get to a 
flying field! It was Hadley Field, out of New 
Brunswick, N. J. A municipal airport for 
every important city is one of the biggest 
planks in the Will Rogers Platform, and he 
| raved about it all the way to the field. 
| “There are twenty golf courses nearer 
| New York than any flying field they have, and 
it takes less ground to land on than to make 
a golf course on,” Will growled. “Yet the 
Biggest City (Continued on page 132) 





real lighted field at night. It makes you feel ' 


running. Will bade a sad farewell to his luck-’ 
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RE you a red-blooded, 
daring he-man? Do 
you crave adventure, 
: pogenersty. admiration, 
and the ——- of great 
crowds? Then why not’ 
t aon bows — ne 
ustry—the grea - 
venture since time began 
—the test thrill ever, 
offered to man? 


Think what Aviation offers you. The praise and 
plaudits of the multitude. And a chance to get in 
on the ground floor where rewards may be unlimited! 
Aviation is growing so swiftly that one can hardly 
keep track of all the astonishing new developments. 
Air-mail routes have just been extended to form a 
vast aerial network over the entire U.S. Many Com- 
mercial Airlines and airplane factories are now being 
organized. Men like Henry Ford are investing mil- 
lions in the future of co ial Aviation for they 
see its great possibilities. 


Easy to Get Into Aviation By 
This Home Study Method 


Get into this thrilling 
profession at once while 
the field is new and 
uncrowded. Now—by a 
unique new plan—you 
can quickly secure the 
basic and preparatory 
training at home, in spare 
time. Experts will teach 
you the secrets and fun- 
damentals of Practical 
Aviation—give you all 
the inside facts that are 
essential to your success. 
And, the study of Avia- 
tion by this remarkable 
method is almost as fas- 
cinating as the actual 
work itself. 


Send for FREE 


Send coupon for our new 
ust 
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AMERICAN SCHOOL OF AVIATION 
3601 Michigan Ave., Dept.136C Chicago 


| AMERICAN SCHOOL OF AVIATION 
| 3601 Michigan Ave., Dept. 136C, Chicago, Ill. | 


Without obligation, please send me your FREE 
book, Opportunities in the Airplane Industry. Also 
information about your Home Study Course in Prac- 
tical Aviation. 
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The only man who 
could talk to the 
Superintendent 


“Soon after I began studying,” a stu- 
dent wrote to us the c.her day, “we had 
a change in management at our plant. 
I certainly was glad then that I had 
decided to study in my spare time. For, 
thanks to my I. C. S. course, I was the 
only man in the organization who could 
talk to the Superintendent in his own 
language. As a result, I was promoted 
over men who had been here from ten 
to twenty years. My salary has been 
increased 90 per cent in the last ten 
months.” 


That’s a true story of what just one 
I. C. S. student has done. There are thou- 
sands of others. Every mail brings letters 
from men and women telling of promo- 
tions and increases in salary due directly 
to spare-time study. 


One hour a day, spent with the I. C. S. 
in the quiet of your own home, will prepare 
you for success in the work you like best. 
Yes, it will! Put it up to us to prove it. 


Mail the Coupon Today for Free Booklet 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University’’ 
Box 7686-E, Scranton, Penna. 


Without cost or obligation on my part, please send me 
a copy of your 48-page booklet, “‘Who Wins and Why,” 
and tell me how I can qualify for the position or in the 
subject before which I have marked an X 


BUSINESS TRAINING COURSES 


Business Management 0) Advertising 
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Personnel Organization Show Card Lettering 
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Banking and Finance J English 
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Spanish O French L)Illustrating [) Cartooning 
Salesmanship LJ Lumber Dealer 
TECHNICAL AND INDUSTRIAL COURSES 


Architect (0 Automobile Work 
Architectural Draftsman Airplane Engines 
Building Foreman Plumber and Steam Fitter 
Concrete Builder } Plumbing Inspector 
Contractor and Builder Foreman Plumber 
Structural Draftsman Heating and Ventilation 
Structural Engineer Sheet-Metal Worker 
Electrical Engineer Steam Engineer 
Electrical Contractor 
Electric Wiring 

CJ Electric Lighting 
Electric Car Running 
Telegraph Engineer 
Telephone Work 


coe Engineer 


Marine Engineer 
Refrigeration Engineer 

R. R. Positions 

Highway Engineer 
Chemistry 

Pharmacy 

Mining Engineer 

Navigation [() Assayer 
Iron and Steel Worker 
Textile Overseer or Supt. 
Cotton Manufacturing 
Woolen Manufacturing 
Agriculture DJFruit Growing 
Poultry Farmin 

Mathematics Radio 


Mechanical Draftsman 
Machine Shop Practice 
Toolmaker 
Patternmaker 

Civil Engineer 
Surveying and Mapping 
Bridge Engineer 

Gas Engine Operating 
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*¢* Folks, That’s Ramblin’! ’’ 


(Continued from page 131) 


in the World has no regular place to land!” 

The trip back to Chicago was made without 
incident. Leaving Chicago at 8:30 that night, 
Will made a pillow of his overcoat, curled up 
in the cockpit, and slept like a baby. They had 
to shake him awake at Omaha to change planes. 
The ship had landed at Iowa City, Ia., for gas, 
and Will had slept through it all. 

Landing at Cheyenne, just at daybreak of 
the fourth day, they changed planes again and 
Will reached Los Angeles at 5:15 p.m., Friday 
afternoon. Mrs. Rogers was there to meet her 
liga husband, a little worried about 
iim. 

“Should have been the other way around,” 
Will said. “She had the narrow escapes, driving 
out to see me land. An Iowan in a flivver hit 
em crosswise, but they shoved him off before 
any serious damage was done. 

“You don’t have to stop to figure which is 
the safer—an automobile or an airplane. All 
you have to do is compare the intelligence of 
the men that pilot planes with the intelligence 
of everybody that drives a car! 

“My friend,” went on Will, “was some place 
between Cleveland and Buffalo, and wouldn’t 
reach New York until 9:30 the next day. And 
here I was—right back where I started from 
four days before. Folks, that was ramblin’!” 


[Hs autumn the comedian will be up in 
the air, preaching his travel-by-plane 
gospel in between his dry, drawling anecdotes 
and philosophy. 

The air mail links the coasts, the north and 
south. The planes daily cover twenty-four 
routes of nearly 13,000 miles, with seventy-five 
station stops. The Government maintains 
more than 7,500 miles of lighted airways, 
124 intermediate fields with beacon and bound- 
ary lights, 719 airway beacons, and seventeen 
radio stations. Last year, over twenty-nine 
established airways in the United States, 
planes flew 5,870,480 miles, carrying 8,670 
passengers, 2,263,480 pounds of express, and 
1,654,165 pounds of mail. Nine aerial trans- 
port operators carried 36,918 passengers for a 
total distance of half a million miles. These 
are the official figures of the U. S. Department 
of Commerce. The average passenger fare 
on fourteen commercial air lines was about 
ten and a half cents a mile. Activities of 
private commercial aviation companies and 
flyers are growing so rapidly that it is difficult 
to keep pace with them. 

Planes are flying every day to every point 
of the compass. And, as Will Rogers says, 
“anyone can walk down and pay his fare and 


go. 





What Lettering on 
Planes Means 


ETTERS painted on Navy planes disclose to 
the initiated the type and builder of the 
plane, the purpose for which it is used, the type 
of engine, and often additional information, 
according to the Navy’s latest revised code 


‘book. “V” as a prefix is used on airplanes 


alone, indicating heavier-than-air craft; diri- 
gibles would use the letter “Z”’. “VF,” “VP,” 
and “VS” designate fighting, patrol, and 
scouting planes respectively; there are eight 
such classes. Additional numbers and letters 
indicate the squadron and fleet. 

The designation (A) denotes an air-cooled 
engine, and (W) water-cooled. Each manu- 
facturer also has an assigned letter, usually the 
first initial of his name. An “‘X”’ is prefixed to 
planes of experimental design and dropped 
when they are accepted for service. 

Different letter and number combinations 
are used for commercial and air mail planes, 
which do not come under Navy regulation. 
These are simply individual license numbers 
assigned by the United States Department of 
Commerce. 
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«SAM: 
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Tuning-In Short Waves 
(Continued from page 45) 


‘ou connect the ground binding post of the 
fattery type urst shown in Fig. 1, check 
over the wiring in the broadcast receiver and 
find out which side of the filament circuit is 
grounded. If you find it to be the plus side, 
p to connect the ground binding post 
of the short wave unit to the ground binding 
post of the broadcast set, but if you find that 
the minus side is grounded or there is any 
doubt as to which side is grounded, play safe 
and connect the ground binding -post of the 
short wave unit to the ground binding post of 
the broadcast set through a fixed condenser so 
as to avoid any chance of short-circuiting the 
A battery. Any size fixed condenser can be 
ysed, not less than one tenth microfarad. 

The best antenna for short wave work is a 
short outdoor antenna, about forty feet long, 
very carefully insulated and located as far as 


‘| possible from any metal work. 


OF COURSE, if you cannot put up a separate 
antenna for short wave work, excellent 
results can be obtained in most cases by 
using your regular outdoor or indoor antenna. 
Asimple arrangement, if you desire to do this, 
is to connect the antenna lead-in to the center 
terminal of a single-pole, double-throw, porce- 
lain-base battery switch and connect the outer 
terminals to the antenna binding posts of the 
broadcast receiver and the short wave unit 
respectively. Thus, in one position the broad- 
cast set is connected to the antenna and in the 
other position the radio waves will flow through 
the short wave unit. 

It is desirable to use a vernier dial on the 
shaft of condenser D because the tuning on 
the short waves is exceedingly sharp, buta 
large knob or plain dial will suffice on conden- 
ser E, which controls regeneration. 

Tuning the short wave unit is simple. The 
wave length setting is found on D and regen- 
eration is controlled by FE, the settiag of E 
having little if any effect on the setting 


When you are attempting to tune-in short 
wave broadcasting or amateur phone stations, 
condenser FE should be kept at a point just 
below oscillation while you slowly turn D. 
But if you are searching for amateur code 
stations where the transmission is of the con- 
tinuous wave variety, condenser E must be 


point where ordinary broadcast signals are 
converted into a whistle by the oscillation of 
the tube in the short wave unit. 


HE tone of the amateur code signals can 

be shifted up and down the musical scale 
by turning either condenser a trifle. 

If you fail to get results of any kind when 
you turn condenser EF up from zero setting 
(plates fully disengaged) and you are positive 
that there is nothing wrong with the wiring, 
the chances are that the connections to coil C 
should be reversed. 

Coil A, as you will note from the illustrations, 
is mounted so that it can be swung away from 
coils B and C. A little experimenting will 
show you the best average position for this 
coil The type of antenna you use largely 
governs its position. If coil A is too close to 
coil B, you may find several locations for con- 
denser D with the various coils where you can- 
not throw the set into oscillation by turning EF. 
Moving coil A farther from coil B usually will 
remedy the trouble. 

he Popular Science Institute of 
Standards has tested and approved various 
makes of parts for use in constructing these 
short’ wave units. If you desire information 
on this point or on any other details, address 
your letter: Radio Editor, PopuLar SctENcE 
Monraty, 250 Fourth Avenue, New York City. 
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MustMen Fear40? 





An American scientist, after seven years 
of research, has succeeded in perfecting 
a wholly new kind of hygiene for men at 
or past the prime of life. If you are one 
of the countless thousands showing pre- 
mature signs of debility and enduring 
certain painful conditions so common 
in men approaching old age, the new 
facts will prove of the utmost interest 
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turned just far enough to keep the receiver | 
oscillating; in other words, just beyond the | 
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New 


O YOU know that medical authorities claim 
that two-thirds of all men past middle age 
suffer with a certain disorder known to the medical 
profession as hypertrophy of the prostate gland? 
And scientists have now revealed that it is directly 
responsible for much of what many men mistake for 
actual old age. 

No longer should men approaching or past the 
prime of life put up with these painful and embar- 
rassing conditions due to this cause. For a well- 
known American scientist has perfected a new, safe 
home treatment for this gland trouble—a kind of 
hygiene that goes right to the seat of the trouble, 
often bringing new pep and vigor to the entire body. 

Here is usually quick relief for such distressing ail- 
ments as sciatica, aches in back, legs and feet, nerv- 
ousness and irritability, when due to enlarged 
prostate. 

40,000 men . . . in every State in the Union and 
many foreign countries have used this remarkable 
treatment. In case after case these men have re- 
ported that they have felt ten years younger in six 
days. Now sanitariums and physicians in every 
part of the country are using and recommending the 
treatment. This new natural hygiene .. . as safe 
and harmless as washing your hands . . . is rapidly 
growing in use everywhere. 

You, too, can now obtain this treatment with our 
Gilt Edge Agreement that UNLESS YOU FEEL 
TEN YEARS YOUNGER IN SIX DAYS YOU 
PAY NOTHING. 
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postman $1.90 plus a few cents pos' 
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Summer and Fall Book. Save money 

, on newest hookups. Sets, kits, parts, acces- 

sories at lowest prices. 

The *‘ Big, Friendly Radio House’’ 
WESTERN RADIO MFG CO 

130 W. Lake St. Dept. 28 Chicago, I!. 





A definite program for getting ahead 
financially will be found on page four 
of this issue. 


Amazing 


About Old Age 





Facts 





There are no drugs to swallow—no exercises, diets 
or lessons. 

_ If you are troubled with any of the disorders men- 
tioned, if you have chronic constipation or prostate 
trouble, you should for a vitally interesting 
FREE book, written by this scientist called, “‘Why 
Many Men Are Old At Forty.” No obligation. 
Simply fill out and mail the coupon below. 


W. J. KIRK 


4008 Morris Ave. Steubenville, Ohio 


If you live West of the Rockies, mail your inquiry to 
The Electro Thermal Co. 
303 Van Nuys Building, Dept. 40 H 


LOS ANGELES, CALIF. 


Mr. W. J. KIRK, 
4008 Morris Ave., Steubenville, Ohio. 


Send me free, without obligation, your booklet, | 








“Why Many Men Are Old at Forty. 
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onaGallon© 


According to a recent article by the 


president of the world’s largest motor 
research corporation, there is enough 
energy in a gallon of gasoline if con- 
verted 100% in mechanical energy to 
run a four cylinder car 450 miles. 


NEW GAS SAVING 
INVENTION ASTONISHES 
CAR OWNERS 


A marvelous device, already installed 
on thousands of cars, has accomplish- 
ed wonders in utilizing a portion of 
this waste energy and is producing 
mileage tests that seem unbelievable. 
Not only does it save gasoline, 
but it also creates more power, gives — 

instant starting, quick pick-up, and eliminates carbon. 


FREE SAMPLE and $100 a Week 


To obtain national distribution quickly, men are being 
appointed everywhere to help supply the tremendous de- 
mand, samples furnished to workers. . Write 
to E. Oliver, Pres., for this 

money making offer. 


WHIRLWIND MFG. CO. 








free sample and big 





999.295-E. Third St., Milwaukee, Wisc. 





Travel on 
“Uncle Sam’s” Payroll 


RAILWAY POSTAL CLERKS 
MAIL CARRIERS 


(City and Rural) 
$1700 to $3000 Year— 
MEN—BOYS, 17 UP 


Steady Work. No Layoffs. 





SHOULD MAIL COUPON ,° 
IMMEDIATELY 
Paid Vacations. 











@ _ FRANKLIN INSTITUTE 
@ Dept. E278, Rochester, N. Y. 
° 


Sirs: Rush tome WITHOUT 
= CHARGE FREE 32-page book 
with list of U.S. Government posi- 
tions open to men and boys, sam 
& coaching, and full particulars telling 
how to get them, 
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HIGH SCHOOL 
COURSE IN 
TWO YEARS 


YOU ARE BADLY if you lack 
HANDICAPPED [127 5000! 
You cannot attain business or social 
prominence. You are barred from 
a successful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
and college entrance. In fact, em- 
ployers of practically all worth-while 
positions demand High School train- 
ing. You can’t hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 


FIT YOURSELF FOR A 
FUTURE This course, 


which has been prepared by some of 
America’s leading professors, will 
broaden your mind, and make you 
keen, alert and capable, It is com- 
plete, simplified and up-to-date. It 
covers all subjects given in a resident 
school and meets all requirements of 
a High School training. From the 
first lesson to the last you are care- 
fully examined and coached, 


USE SPARE TIMEONLY 


Most people édle away fifty hours a 
week. Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
present handicap within two years. 
You will enjoy the lessons and the 
knowledge you will gain will well 
repay the time spent in study. 


Check and mail the coupon NOW 
for full particulars and Free Bulletin. 


American School 
Dept. HC-75, 
Drexel Ave. and 58th $t., Chicago 
SS CO Tt A SS A AS ES A A Se oe ae RN 


American School 














eo HC-75, Drexel Ave. & 58th St., Chicago 
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Flying Planes without 
Motors 


(Continued from page 29) 


have been made, pilots “hop” from hill to hill 
to stay in the air. Even over flat country there 
are erratic rising air currents, caused by the 
sun’s heat, that would help to sustain a glider 
in flight; a motor flyer calls them “bumps” in 
the air. 

Today’s glider pilot, instead of hanging pre- 
cariously from a glider and balancing it by 
swinging his own body, as in the old type craft, 
sits in a comfortable cockpit. He steers his 
machine into the wind with control levers, 
exactly like an airplane’s, that operate the 
rudders and flexible wing surfaces or ailerons. 
With such controls, he is independent of the 
wind’s direction to much the same degree as the 
pilot of a sailboat. Just as a sailing water craft 
takes an indirect, zigzag course when the wind 
is unfavorable, so the glider pilot can make 
progress toward any destination no matter 
which way the prevailing wind is blowing sim- 
ply by ascending straight into the air and then 
gliding downward toward his goal. 


HE take-off is a stirring affair. A windy day 

is chosen. The glider, a streamlined feather- 
weight craft of thin plywood framework and 
light-woven linen wings, is poised on a hilltop. 
To a hook at the bottom of its nose, several 
men attach a double towrope of rubber as thick 
as a man’s finger. A gust of wind sweeps the 
hill. Already the pilot has climbed into the 
cockpit, stray. ped himself in. 

“Let ’er go!” 

Half a dozen men race down the slope, 
dragging the machine at increasing speed as if 
it were a kite being launched. Others run beside 
it, holding up the fragile wings from contact 
with the ground until they seize the air and lift 
the craft. 

“Free!” shouts the pilot. They let go. The 
towrope falls off and the loosed glider soars 
over their heads. 

There is no noise, no smell—only the beating 
of the wind against the wings. The pilot can 
lean over the side of his craft and talk to those 
on the ground over whose heads he is circling. 
Like some giant crane, the great soaring bird 
wheels and glides on motionless pinions. A 
novel ceremony based on this fancied resem- 
blance is in vogue at a Rossitten, Germany, 
training school for glider pilots, where the “call 
of the crane” is a salute accorded pilots return- 
ing from a successful flight. Spectators on the 
ground vent their applause by standing on the 
right leg, stretching forth the left hand, and 
imitating the bird’s note. 


I N GUSTY weatherapilot may haveto exercise 

all his skill at the controls to keep his craft 
headed straight and on an even keel. Hanging 
suspended, motionless, iti a powerful upward 
air current, is an odd experience occasionally 
met with by pilots, among them the German 
flyer, Botsch, who took off halfway up Mt. 
Wasserkuppe and landed a few seconds later at 
the summit. 

When, on a flight, a pilot continues to lose 
elevation, he must land as best he may. Light 
in weight, a glider descends with a leisurely 
forward motion to a safe landing on its air- 
planelike skids; it is, in effect, its own para- 
chute. Add to this the absence of fire hazard 
from gasoline, and the safety of a forced land- 
ing is apparent. A skillful pilot, however, can 
generally return to his starting point by air; he 
lands immediately after the take-off if he finds 
the breezes unpromising. 

Since a glider depends upon the wind to keep 
it aloft, and the wind sometimes fails, it is not 
surprising that experimenters have tried their 
hand at building craft with auxiliary power. 
Man-power machines are still in the experi- 

mental stage. One of them, an “ornithopter” 
or flapping wing craft, propelled by foot power, 
is being tested by its inventor, George White, 
at St. Augustine, Fla., (Continued on page 135) 
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ever you go you will need a 
Shooter, elastic and lasting 
plenty of pep and force, 

and practically made. See your dealer, 
he can’t supply you, order from us 
Shooter 35c or three 

for $1.00, send stamps, 

coin or money order. 


' J AUTOMATIC 1s 
Columb » S.C. 













4000 MASTER SPEECHES 
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essays, resses and lectures on the 
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Stories and Toasts o. 0 Speeches for Lions, Ro- 
fry and Kiwanis, etc., 2300 for K. of P., Masonic, 
1 ee eiks, Ke oiC., American Legion, Bank: 
ers, Dentists and Doct ito School speeches. 
10 Volumes of Speakers s Libra —$3. 58. 
PUBLIC SPEAKERS BOOK CoO. 
DEPT. 315 BOX 304 HARRISBURG, A 
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Machine, Electrical, Radio rors 
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Write for Catalog 50. 
BROOKLYN ENGINEERING INSTITUD 
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for complete samples and 


formation, guarantee 
DETROIT SCHOOL OF LETTERING 


159 Stimson Ave. 


Est. 1899 DETROIT, MICE 





CoLLEcE of PHOTOGRAP 


Earn $200 to $500 a month as photographer 


photo-engraver. 


We prepare you in 6 to 8 


Thorough practical training in making negati 
developing, retouching, airbrush, printing. 


engraving in line, 


halftone, and 3-color 


Individual instruction using latest equipment 


m 


ethods. Big demand for our graduates. 


awarded. Nation-wide patronage. 35th year. 
now! Free catalog. Box 388, Effingham, Ill. 
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Brings Fortunes 
To Agents 


N AMAZING story of big earnings is 
being written today by hundreds of 
men as the result of a revolutionary inven- 
tion in can openers. It may seem almost 
incredible that this revolution- 
ary household device could sell so 
fast that men could double and 
triple their incomes in only a few 
weeks. Yet the cold, hard-boiled 
facts bear convincing proof. And 
now the story is ready for ambi- 
tious men who mail the coupon 
below. 


Nothing Like It 


Itismore than just a can opener. 
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up the lid so you can grab it. 
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It’s badly 


13, 60 Speedos 
—June 20, 84 
Speedos— June 


twist of the wrist. 30, 192 Speedos 


needed in every kitchen. That's —July 6, 288 
a eeedo representatives often a. con 
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Write for Demonstration Offer 


FREE 


tion offer. It will also tell you about Speedo Sharp- 
ener, the equally revolutions ary knife sharpener. It 

show you a new, easy way to make $20 a day 
and more. Simply mz ail this coupon. 


CENTRAL STATES MFG. CO. 


400 Mary Ave., Dept. K-841, St.Louis, Mo. 
Established Over 20 Years 


Follow that hunch and mail the 
coupon below. It will bring you 
full details of our free demonstra- 


Central States Mfg. Co., 
4500 Mary Ave.,Dept. K-841,St. Louis, Mo. 


Yes, send me full details without obligating 
me. 
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Flying Planes without 
Motors 


(Continued from page 134) 

where it is said to have flown. Another inven- 
tor, Lehman Weil, of New York, has completed 
a model of a hand-propelled glider with mov- 
able wings. Available records cite only the 
modest mark set by a Frenchman’s man- 
propelled glider, which won its inventor, G. 
Poulain, a $2,000 prize by flying with its pilot 
for more than thirty feet at a height exceeding 
three feet from the ground. 

But with a gasoline motor, it is a different 
story. The combination of a lightweight glider 
and a motor no larger than a motorcycle engine 
makes an ideal sailing plane, independent of 
the wind, that can even take off from level 
ground. It differs from an airplane in that the 
pilot can shut off his engine and soar as a glider 
for hours. Then, when the wind fails, he starts 
his motor and “putt-putts” through the air at 
a loafing pace of, say, fifty miles an hour. 

A German named Kegel added a fourteen- 
horsepower motor to his glider, flew under 
power to a height of two and a half miles, shut 
off the engine, and soared entirely around the 
Bavarian Alps. His gasoline cost him one 
dollar for the trip. 

Low cost is one of gliding’s chief attractions. 
It offers the thrills of motored flying, and more, 
at a fraction of the expense. A good “school 
glider,’ or training machine for the beginner, 
can be built for about $150; for safety’s sake, 
he should not attempt to build the glider 
himself, the American Motorless Aviation 
Club warns. Such a training machine is 
heavily built and capable only of short down- 
ward glides; others, for more advanced pilots, 
are frailer and can soar upward for long-dis- 
tance flights. The‘finest of them, equipped with 
airplane instruments, and a motor if desired, 
cost from two to three thousand dollars—about 
where the prices of small airplanes begin. 


ANY: hillside 500 feet or more high, and de- 

void of trees and rocks, offers suitable head- 
quarters for a local gliding club of ten or a 
dozen members. Four to ten persons are 
required to launch a glider. 

Abroad, large gliding camps are national 
centers for enthusiasts who keep their gliders 
there and motor to the camp to fly them. Soon 
the American Motorless Aviation Club plans 
to establish similar camps, with hangars, work- 
shops, a training field, and camping quarters, 
throughout the United States to serve as 
centers for local clubs. They would be, also, 
vacation spots for would-be glider flyers who 
have no hill at hand and who cannot afford a 
de luxe motor-glider. 

At such camps, gliders would be built, 
training courses provided, and gliding meets 
held. Anyone can fly a glider, the Amer- 
ican Motorless Aviation Club asserts; and 
it plans courses of instruction including one 
that prepares the novice for his first solo flight 
—a short, fledglinglike hop at a height of, say, 
forty feet, while the instructor shouts direc- 
tions from the ground. 

What effect will the growth of gliding have 
in America? At this time, one can only guess. 
But it means, certainly, that we have a new, 
thrilling sport—a sport that may be of pro- 
found benefit in training future air pilots. And 
it is even possible that out of one of today’s 
developments—the low-power, soaring motor- 
glider—may come the private “flivver’’ air- 
plane of tomorrow. 


Today’s Planes ‘“‘ Just Kites”’ 


peUTuRs airports will be huge concrete plat- 
forms a mile square or even larger, accord- 
ing to Capt. E. V. Rickenbacker, American 
war ace. The largest planes of today, he says, 
are mere kites compared with tomorrow’s 
monsters; and in five years the concrete air- 
port will be as commonplace as macadam roads 
are today. 
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ch ome on this 


BIG MONEY 


Get in on this, you fellows who want real jobs and 
REAL MONEY‘ Take this simple, easy step that has 
brought $3,500 to $10,000 a year jobs to thousands of 
men no smarter than you. Be a “Cooke” Trained Elec- 
trical Man—jump into the Big-Pay field of Electricity— 
take your place among the men who knock down $12 to 
$30 every day. You can do it! Sure, you can! I'll show 
you how— just as I’ ve shown thousands like you who never 
— a thing about electricity before they enrolled 
with me! 


I Will Train You at Home 


in Your Spare Time 

Don’t give up your present job— don’t lose a single 
day’s pay to learn Electricity. You don't have to! I'll 
train you at home. And I'll train you RIGHT! When 
you finish my Course you won't merely an ordinary 
electrician— the common “‘screw-driver” kind— but you'll 
be a Trained Man— the kind that bosses the big jobs and 
gets the big money. For, with my famous “Work 
Sheet” and “Job Ticket” methods, I give you: not only 
the theory, but the practical side of Electricity. You learn 
by doing. But you learn right in your own home. And 
all I want is a little of your spare time. Give me half an 
hour or more a day and I'll teach you Electricity so thor- 
oughly you'll be amazed! 


Earn Money While Learning 
That's one of the many things you'll like about “Cooke” 

Training—you can cash in on it practically from the 
start. In just a few weeks I show you how you can begin 
earning spare-time money. I tell you where to get work, 
how to do it and what to charge. undr of my 

“boys” pay for their training this way and put money 
in the bank besides. And not only that, but all the tools 
and equipment you need to learn properly, I give you, 
without extra charge—Six Big Outfits of material, elec- 
trical instruments, and a real electric motor—not toys, 
but the real thing! 


Don’t Wait—Get Started 
Mail Coupon This Minute! 


This is Opportunity calling you—this is A Brilliant 
Future offering you the chance of a lifetime 
—yes, urging you to get ready for one of 
these big jobs. Electricity needs you 
wants you—will pay big to get you! Don’t 
turn your back on big money! Get started 
—mail coupon—let me send you, FREE, 
my Big Book of Facts— let me prove I can 
ane we a Big-Pay Man! Mail coupon— 


L. L. COOKE, Chief Instruction 
Engineer, L. L. COOKE 

L OF ELECTRICITY 
Dept. 3-C 
2150 Lawrence Ave. 
Chicago, Ill. 





FREE BOOK COUPON 7x 


L. L. COOKE, Chief instruction E 
Dept. 3-C, 2150 pe yang Ave., 
lease send of ¢ FREE book Secre 

—< in r Electricity. me it Vy understood that this does not 

obligate me in any way and no salesman will call. 


"cess, m. 


—**The ts of 


Name 





Address 





State. 


to R. A. Farrow, Special 
Windsor, Ont.. Canada, 


City 


Residents of Canada may sen: coupon te 
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Home All the Year 


ST as June with its delightful days is 
i of Nature’s most generous gifts, so 
oil heating, with its wholesome, care-free, 
even temperature, is one of the most benef- 
icent gifts of science. The home which is 
properly heated with oil keeps June indoors 
through the bleak days of a winter’s storm, 
or the chill of an April rain. 


Oil heating is ideal heating—the system 
toward which humanity has been striving 
since the days when the cave man discovered 
fire and began to climb toward civilization. 
Self-regulated, it is as effortless as an electric 
clock. You never have to go to the cellar 
and swing a grimy shovel to “get up some 
heat.” Simply set the thermostat, and the 
temperature need never vary more than 
two degrees. 


The more you learn about this labor-saving 
system of heating, the more likely you are 
to join the increasing thousands of home 
owners who have found that no other mod- 
ern convenience contributes so much to the 
health and comfort of a home. 


Impartial authorities have prepared a series 
of booklets for the Oil Heating Institute on 
every phase of this subject. They are free. 
The coupon will bring you the one that in- 
terests you most. For the sake of your home 
this winter, mail the coupon today. 


OIL HEATING INSTITUTE 
420 Madison Avenue New York 
The Oil Heating Institute is prepared to 





This is the Emblem of the 
Oil Heating Institute 


It is the symbol of satis- 
factory public service in 
oil heating. 


Only the manufacturers 
who are members of the 
Oil Heating Institute are 
permitted to use it. 


These manufacturers have 
earned their membership 
through the enthusiasm 
of thousands of home 
owners whom they have 
provided with efficient 
and dependable oil heat. 


This emblem protects you, 
and it will be protected, 
on your behalf, by the 
Oil Heating Institute. 


Check the book you want 





MAIL THE COU- 
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OIL HEATING INSTITUTE | 
420 MADISON AVE., N. Y. CITY 


Please send me, free of charge, the 
| following information on oil heat- ] 


| ing equipment: | 
Does it Pay toInstallan Oil Heater?.. i 

| Are Oil Heaters Perfected?........ | 
What About the 

| Supply of Oil Fuel?.............0. - | 

| Making Better Use } 
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furnish special information on the heating _— ! 
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various heat treating processes of industry. | Oi as sirname, EP ! 
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A Scientist of Wall § 


(Continued from page 43) 


The experimenters connected quartz crysis 
with a high-frequency electric oscillator 
what like the oscillators used in radio 
mission or in electric furnaces. Amazing 
happened. They found that if the ; 
plates were suspended in air and attuned 
electric current of 50,000 volts pressure, gga 
lating 300,000 times a second, the vibratin 
would hurl the quartz to pieces! To py 
this, they immersed the quartz in oil, © 

Immediately, the oil, catching the vhn 
tions, rose in the form of an erupting ve 
three inches high, and from its crater droples 
of oil shot a foot into the air. 

But that was only a beginning. Next 
took a small glass tube and drew one end 
out into a thread of glass as thin as g 
The other end they dipped into the 
oil. The tube was shaken with unheard sound, 
When Loomis held the thread lightly between 
his fingers, ~ felt - ome - the 
But when he pressed the thread tightly, 
burned a deep groove in his skin. And - 
harmless-looking thread burned holes 
— and bored through plate glass like apower 

rill. 

Soon Loomis and Dr. Wood applied the 
strange discovery to living things to see how 
they would react to the “death whisper.” Ror 
this, they called in Dr. E. Newton Harvey, Pr 
fessor of Physiology at Princeton University, 
a national authority on living cells and the 
lower forms of life. 

Looking through high-power microscopes, 
they saw the super-sounds tear apart a tiny 
one-celled creature and kill it. Similarly, the 
vibrations broke down and sterilized human 
red blood corpuscles. They killed small frogs, 

Already a number of valuable applications 
are in sight. As this is written, the Bureau of 
Chemistry and Soils of the U. S. Department 
of Agriculture is preparing to use the waves of 
burning sound as an aid in the analysis of soils, 
Heretofore, this work has been hampered by 
the difficulty of separating sticky substances 
which cling to the grains of soil. It has been 
done by the tedious process of violently shaking 
and whirling the grains. Now Loomis and 
Wood have demonstrated that the super-sound 
will shake the grains clean in a few minutes. 


GAIN, because of their remarkable effect 
on the red corpuscles, it has been sug- 
gested that the vibrations may aid chemists 
in analyzing blood. And Dr. Harvey has de- 
clared that the waves of sound “ offer a promis- 
ing means of attack upon the problem of in- 
fluencing the development of eggs of various 
species, as forces can thus be applied inside an 
egg at different stages of its development 
without the necessity of puncturing the cell 
wall.” With super-sounds Loomis and Harvey 
actually have succeeded in developing two 
small frog embryos in an egg cell which nor- 
mally would produce only one. 
Like other men who have hobbies, Loomis 
likes company in following his. Time and 
again he has thrown open his laboratory, with 
its modern equipment, to other investigators. 
Not long ago, for example, he turned the 
laboratory over to Dr. Frank E. Luts 
curator of entomology at the American Mw 
seum of Natural History. He and Dr. Lutz to 
gether devised interesting scientific tricks with 
a cricket. Placing the insect in a container of 
compressed air, they whirled him around ins 
machine for ten minutes, at the rate of 1,200 
times a minute. The cricket survived the 
ordeal! Dr. Lutz found that the insect was 
protected by air pockets within his shell. 
Loomis, hard-fisted man of affairs, is reticent 
about his laboratory and his achievements. He 
likes best to pursue his pastime with his friends, 
without the public eye upon him. That he has 
helped to discover what apparently is the 
“missing link” between sound and heat has 
served merely to add zest to his hobby. 
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Who wants to live on 


a poorly lighted street? 





The service of General 
Electric’s street-lighting 
specialists are always at the 
command of communities 
interested in better light- 
ing. In codperation with 
your local power company, 
they will suggest appropri- 
ate installations, and give 
you the benefit of their 
long experience in the de- 
sign and operation of street- 
lighting and electric traffic- 
control systems. 


WEE ; 


GENERAL ELEC 


Nobody who knows the advantages of modern 
lighting—the safety for drivers and pedestrians— 
the protection against crime—the evidence of 
a desirable residential area. 


To-day, no street need be dark, for good 
street lighting costs as little as two dollars a year 
per capita; and for that two dollars there is a 
substantial increment in property value. 


It isn’t a question whether you can afford 
good street lighting, but—can you afford not 
to have it? 


x Be Wee! ae 
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Reduces the Cost of Razor Blades to the Vanishing Point 


iKeen Cool Shaves at 
ss Than %4 Cent Apiece? | 


——— 
frit ‘ready to use at a mo- 


gee — and scraping with dull 
ones! ... And all at an average cost of less 


_ than a quarter ‘cent apiece! Think of it! 


oi In All the World—No 
“ . - Shaves Like These! 


oc = million eee Fae men 


; KR is absolutely unique. a 
pete his ‘emnating invention rejuvenates 

razor blades and multiplies their sharpness 
has set néw standards in the cutlery world. 
The blade you ever encountered 
in all your previous shaving. experience is 

-a@ sample of what’ KRISS-KROSS 
‘ae give you day after odie month 
after month! » 


. Makes Blades Last anion 
Indefinitely 
KROSS is more than a stropper— 
- it makes blades last—and /ast—and 
Pies sees tie an and where 
‘single blade has stayed 100% keen for over 
eee. S Oey use! And thousands of 


Dept. K-242, pace nent al Ave., 
St. Louis, Missouri : 
World’s Largest Mfrs. of Mechanical Stroppers 


STROPPER 


men who formerly used a blade 4 or 5 days 
at best, now write us that 30 to 50 shaves 
are the very least they get since using 
KRISS-KROSS! Just figure the saving! 


KRISS-KROSS sharpens any kind of * 


razor blade on the markét (except Dur- 
ham). Uses the master-barber’s secret di- 
agonal stroke. Automatic flip-flop action 


and automatic decreasing pressure. Strops: 


heavy at the start—light at the finish. 
Takes only 11 seconds to do the .trick. 
Automatic jig flies up to notify you when 
your blade is ready with the keenest 
cutting-edge that steel can take! 


Special Offer Now 
KRISS-KROSS is never sold in stores but 
is demonstrated by authorized répresent- 
atives in each locality. If there is’no repre- 
sentative near you. mail the coupon below 


for interesting, illustrated exple al 

KRISS-KROSS, together with our g 
erous introductory offer now in force: 4 
get details on special 3-way razor b i 
given free . . . No obligation, so bi 

mail the coupon now! 








Excellent Opening 
for AGENTS! 


KRISS-KROSS is enjoying an amazing and 
quickly-increasing popularity. Right now it 
offers excellent money to reliable men who 
are willing to act as our local representatives 
in their home territories—full or part time. 
Many of our men are earning $100-$150 a 
week or more. Even spare-time agents 
often make $5 - $12 a day just showing 
KRISS-KROSS to friends, fellow employees, 
etc. As example, R. S. Hopkins of Michigan 
made $20 his very first day ... We give you 
a very generous proposition and start you 
out with everything you need ($5,000 sales- 
manship manual free.) Write for details of 
proposition. It may pay you big dividends to 
investigate. Just fill out the coupon below: 
Check the bottom line and mail today! 





Rhodes Manufacturing Co., Dept. K-242 


1418 Pendleton Ave., 


St. Louis, Mo. 


Without obligation, please send me illustrated booklet and special 


offer on KRISS-KROSS Stropper. 


Also give me details of patented 


3-way razor you are giving free. 


Name 
Address. ... 
City... 


( ) Check here if interested in becoming a representative. 





